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THE MOLDING MACHINE. 



Bv S. H STri*AKOFF. Pittsburu. Pa. 
JIGS, 

Thu tlediiciiLn arrived at in Lhe foregoing cliaptcr might 
make it appear thai plated patterns are not likely to fintl an cx- 
iLTiisivc ii^e in jol)liing foundries, whereas this h really not alto- 
ijetlitr lhe ca^^e. lliere is no douht that plate molding in its 
present shape, or rather as ordinarily applied, is practically ex- 
chtcled from jabbing shops. But, if a plate ts used in connec- 
lioii with a suitable jig. specially prepared for the purpose, ob- 
jcclions are not only uvereume, hut the applieation and use uE 
plaies offer excellent advnnlages, eveif in such cases where only 
a small number of casiiug:> of the same pattern are required at 
one time. At best, the economic use of plated patterns is limited 
In the shape and size of the castings. The fundamental prin 
ciple involved in their eonsiruclion and application must be ful- 
ly understood by the user, if satisfactory results arc expected. 

Irrespective of its relation to the molding machine, it woiihl 
>'cerii that this subject — on its own merits — is of suclt importance, 
that it should be investigated by all foundry men. It should 
speeiall) interest the njajority of our members. T have therefore 
somewhat enlarged the scope of this treatise on the moldiu]^ 
machine by incluiling a deiailetl study of the construction and 
modus operandi of this particular contrivance. 

To begin with, it should be understood that all plates are 
provided with jt^ui de-pin holes, which are accurately fitted to cor- 
responding guide pins fornnng part of the Basks, Unless special 
flasks are used in connection with such plates the customary 
tlask pins shouhl not be confounded with these guide pins, as 
tliey will never answer tlie purpose. In order that mis-conccp- 
tions hi this respect may be avf>ided, this term will be adhered 
to in what follows, and strict distinction will be made between 



flask-pins and guide-pins wherever they may be mentioned in the 
course of this work. 
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The guide-pin holes, G and G', Fig. 9, are preferably ar- 
ranged on opposite ends of the plate, in even multiples of an 
inch, and equi-distant from its center and on a line dividing the 
f)late into two equal rectangles. There are exceptional cases, in 
which three or four guide-pins must be used. The most serious 
objection against this arrangement is the greater difficulty ex- 
perienced in locating the patterns correctly. 

Accuracy in preparing the plates becomes of the utmost im- 
fiortance, as the magnitude of all errors occurring in the original 
liiying out is doubled by each subsequent operation. The guide- 
pin holes should be drilled and reamed out at right angles to the 
hurface of the plate, and it is advisable to provide them w^ith 
hardened and ground steel bushings. All guide-pins should be of 
uniform diameter irrespective of the size of the plate. A pair of 
\t'bt f)ins should be kept on hand, which snugly fit the giiide-pin 
\inU'h', one-half of one of their ends should have been cut down 
in about 'J ' in length, leaving as remainder exactly one-half of the 
I vliiidrical portion, (i^ig. 7). If these test pins are inserted into 
thrir resj)ective holes and a straight edge be placed against their 
lladMicd faces, it will serve for locating the base or the center 
hn<' of the plate, for marking off and laying out the dowel pin 
hoh'h, arranging the patterns and checking off all work relating 
in It. 

The exact location of the center of the plate, and likewise 
i\n' M'liter of the flask, is. found by dividing the base line from 
M'litri to center gui(le-])in hole into two equal parts. Let us 
dflll a hnic (' in this ])lace. (fig. 8) and let this hole serve as the 
flatting point for future ()i)crations. Now we will assume that 
W' have |)rociire(l a tri scjuare with a row of holes drilled in each 
"' iin h'i^h; these holes are spaced equally — say i inch apart — 



^care being taken that each row stands exactly m a straight line, 
id that both rows inckide an exact angle of 90 degrees. We 
place ihts square in snch a manner on our plate that the hole in 
its apex corresponds with xhtt center hole C of onr plate, and in- 
sert a good fitting dowel pin through both. Thus we are able to 
shift the gcjiiare over the whole surface of the plate by turning it 
around tlie center piiu Next we bring one leg of the square 
over the base line of the plate and insert a second dowel pin 
(which may be shouldered u necessary- ) through G into the cor- 
responftlng hole of our square. Secured in this manner the 
square should be absolutely rigid and should 'not shake to right 
or left on the surface of tlie plate. We now drill one hole each 
into the plate through the guides H and I of the square, then 
we remove the pin from G, turn the square around the center pin 
over go degrees, so that one of its legs points upward and the 
other one to the J eft, insert a dowel tli rough the hole in the teg 
pointing upward into the top liole I' of the plate, and drill the 
hole H*'; finally we turn it again o%*er 90 degrees, secure it in the 
same manner as before, and drill the hole I^. Figure 8 illustrates 
the square in the first position as located on the plate; the holes 
H' and 1' which are drilled subsequently, are shown in faint lines, 
Wc shall call these holes, in the future, "pilot holes/' in order to 
dbtinguish them from others in the same plate. These four pilot 
holes include an exact rectangle or square, awd each opposite 
pair is located at uniform distances from the center of plate 
and flask. It will be understood that it is not absolutely necessary 
lo employ the square for drilling the pilot holes. For instance, 
after one plate has been prepared in this nranner, this plate can 
serve as a jig for drilling any number of additional plates in the 
same manner ?>y a single setting. Such an original or master 
plate is especially serviceable, if all holes are provided with good 
steel bushings. The pilot holes in connection with the center 
hole will serve us hereafter as guides for locating pattern dowels. 
Our object in view is to use this plate as a base for any and 
all suitable patterns, and as an illustration we will arrange it for 
the reception of patterns of a globe valve and a bib cock. We 
will assume that the patterns are all in good shape and properly 
j>arted. Flowever, they shall originally not have been intended 
for use with either molding machine or drawptate* Our plate 



and flask are of a suitable size, but the job is in a hurry — ^as all 
jobs are — and we must get out quite a number of these castings 
to-day. What are we going to do about it? Take my advice 
and make it in the old fashioned way, unless you are provided 
with a suitable jig plate and an inexpensive, but a good small drill 
press, which was never used by your blacksmiths or yard labor- 
ers, but was expressly reserved for this purpose only, was always 
under the care of a mechanic who understood Jiozv to handle it, 
and who took pride in keeping it in good shape. 

This jig plate (fig. 9) should be provided with a number of 
holes, two rows of .which, at least, are drilled exactly in the same 
manner as those in the above mentioned square; the balance are 
laid out preferably, but not necessarily so, in straight and par- 
allel lines, all equi-distant from each other. Its dimensions should 
be sufficient to cover one corner, or one-fourth of your pattern 
plate. 

Jf these things are part of your equipment you will have 
easy sailing, and you will be better fitted to tackle the job than 
your competitor. 

Place this jig in such a manner in one corner of your draw^ 
plate that the hole () {iig. 9) corresponds with the hole C in its 
center, hold both together with dowel pins inserted into the pilot 
holes, and drill the holes through the jig into your plate, which 
are required for securing the patterns in the predetermined 
places. To avoid mistakes be sure that the hole in that particu- 
lar corner of the jig. which corresponds to the one described as 
located in the apex of the square is distinctly marked on both 
sides of the jig plate — in our figure marked () — and note care- 
fully which holes in the jig were used for drilling the dowel holes 
into the pattern -plate. Thereafter turn the jig upside down on 
the pattern plate, insert the dowel pins again through the same 
holes C) and ()I into C and 1', and the third one through OH 
into H^ and then, as before, drill through the jamc guide holes 
of the jig the corresponding dowel holes into the second quarter 
(^f the pattern plate. Repeat the same j)rocess at the lower half 
of the plate, being always careful that C and C) remain together 
and your plate is ready to receive the patterns. 

That there may be no doubt as to the method of operation, 
I suggest that you will refer to the two plates which are attached 
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hereto, one of which (Fig. lo) is made on transparent — so called 
**onion skin" paper. The cut on the latter represents the jig. In 
faint lines thereon is shown the outline of the position of patterns, 
which corresponds to the arrangement of the same on the pat- 
tern plate (Fig. ii). Horizontal and vertical lines, which are pro- 
vided with identification marks, cross all the holes in the jig plate. 
The holes which are to be used in this special case as guides for 
drilling the necessary dowel pin or screw holes, in the pattern 
plate are indicated by circles drawn in heavy. Thus, the holes 
II X and 8* are used for securing the globe valve 
boSy pattern, II + and III || for the body of the 
bib cock, and so forth. By placing the onion skin in such a man- 
ner over the drawing of the pattern plate, that its hole O corres- 
ponds with the center hole C of the latter, and OI and OH re- 
spectively with r and H\ it will be noticed that the outlines rep- 
resenting the patterns cover each other in both cuts. The jig 
placed in this position over the pattern plate, and secured to it by 
the pilot pins at O, OI and OH is used in this manner for drilling 
all dark lined holes in the right hand upper corner of the draw 
plate. This being done, the pilot pins are withdrawn and the jig 
plate is reversed and turned into the upper left hand corner of the 
pattern plate, just as if it were hinged at the line OI, the pilot pins 
are replaced into the same holes of the jig as before and in this 
position they will secure it to the pattern plate by entering its 
pilot holes C, P and H^. " It will be observed that in this posi- 
tion also, and equally well, the outlines of the patterns in both cuts 
fall exactly together. The jig is used in this position as before, 
the same guide holes which were used in the first position in the 
upper right Jiand corner serve again as guides for drilling the 
second quarter of the i)attern plate. Identically the same process 
is then repeated at the lower left hand and lower right hand cor- 
ners of the plate, by first turning the jig plate around the imagin- 
ary hinge center OH, and then around OI. 

In order to prepare the patterns to suit the above conditions,, 
we proceed exactly in the same manner, by securing one-half of 
each separately, and always the one which has the dowel holes, 
at the previously determined place on the jig plate and drilling 
clear through them the holes which coincide with those drilled 
previously into the pattern plate. The second halves of these pat- 



terns are then placed in position against the first (<lrilled) halves; 
ihey are prevented from moving sideways by their original dowel 
pins, and they may be ht^ld together by stii table clamps. These 
clamps are preferably made of a universal type which adapts 
them for use with all kinds of patterns, their lower portion being 
const rue te<l in the shape of a frame which rests on the table of 
the drill press without r^nrking and Avhich is adapted for fastening 
the patterns in such a manner that their parting faces stand paral- 
lel to tlie drill table. The half of the pattern which has been 
drilled first with the aid of the jig occupies the upper po- 
sition in this clamp or drill frame, and the holes in this one will 
now serve as guides for the drill to drill the holes iti the second 
half which stands directly underneath. Finally have the original 
dowel pins of the patterns removed and fasten all pans separate- 
ly in place on the pattern plate by either dowels or screws. or both, 
which ever may be preferable and most convenient in your par- 
ticular case. 

[f I may call your attention again to the drawings, yuu will 
observe that we have prepared the pattern plate in this manner 
with four complete sets of patterns; yet» we have used only two. 
The castings resulting from the use of these plates shoidd be per- 
fect as to match. The amount of labor required to withdraw the 
patterns from the sand is reduced to a minimum, addition at time 
is saved by the use of a stalionan^^ gate or runntr on the plate, 
and double the quantity of castings can be produced in this man- 
ner with the same number of patterns and in the same number 
of flasks. All this can be accomplished by making an effurt of 
no longer duration than it took to describe. 

If you have followed the above description carefully* you 
may have noticed that it is not necessary to have an individual 
plate prepared for each set of patterns. Yet I thought it better 
to describe this method of preparing pattern plates and patterns 
for plate molding in detaih than to leave room for any doubt or 
error. You can easily see that much of the time which it appar- 
ently took to get the plate and patterns ready for the molder, 
can be saved by providing the entire surface of the plate with 
dowel holes before putting it into use. This should be done 
with the aid of the jig and in identically the same manner as has 
been sufficiently explained in the foregoing* Thus, only new pat- 



terns have to be prepared for the purpose, and all others, which 
once have heen fitted, are easily re])lace(l and secured to their 
correct positions on the plate, providing their dowel holes were 
])ronij)tly provided with si)ecific numbers, letters or identification 
marks. The additional holes in the plate will not impair its 
working (pialities, but they could be easily closed up with bees- 
wax if ol^jectionable. Finally, it is well worthy to note that each 
])late can be used in connection with all patterns within its range, 
and that it can be kept in continuous service, while the patterns 
may be changed at will, and as often as desirable. 

While the above description may appear somewhat too ex- 
tended, I assure you that a serious mistake would have been 
made had the subject been slighted merely for the sake of 
brevity. At the same time T will say in justifica- 
tion of my api^arent digression, that my original subject has not 
been sidetracked. At first sight, it may appear, that the construc- 
tion and the manipulation of pattern plates has but little connec- 
tion with molding machines, but I hope that I will succeed in 
showing in the course of this work, that they are not only intimate- 
ly connected with each other, but that they are in fact the princi- 
pal parts of all molding machines. The lack of intimate knowledge 
of how to make use of them to the best advantage, the want of 
j)roper means to effect this purpose and the wretchedly little ef- 
fort which is made to catch the right spirit of their nature is gen- 
erally the reason why a molding machine becomes an elephant 
on the hands of a niolder and an eve sore to its owner. 
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Talk to a foundry man about Hasks and yuu will toucli anoth- 
er sore spot. No wonder, for flasks are a continual drain on ihc 
exchecjuer. Founders will tell you that if it were nut for the cnst 
of fla.'ik*^, there might be some profit in the business. They ad- 
init ihat they are are a necessity, but invariably think them an 
unavoidable nuisance, a source of constant annoyance, hiss, and 
expense, and in fact the greatest evil of the foundry. It is often 
rhonght that every cent spent on the construction and main- 
tenance of flasks is just so much money thrown into the gutter. 

liut luckily, all the opinions on this subject i\o not run in 
die same direction. Tliere are many founders who have gone 
through it, who hold and prove that bad flasks give bad re- 
sults, are false economy, and point to poc*r judgment. They 
argue, and justly so, tbat money spent judiciously for a gootl 
flask equipment, especially for a good set of stock flasks, and a 
liberal sum set aside and used for their maintenance, is a goutl 
investment. An expenditure of this kind is mainly a matter of 
first cost, and is fully justified by the results. 

The founder who knows a good thing when hi^ sees it, will 
also know how to take care of it. He will not permit his flasks 
be abused and thrown out into the yard where they are ex- 
sed to the deteriorating effects of the weather. He will kt'e]j 
ihem under roof and guard them against all possible damage. 
Nobody will question the fact that bad flasks are more than hkely 
the principal cause of loss of time and of castings. Yet how 
many are there who will anxiously try to save and stint in this 
direction? Give your molder good material, good facilities, and 
above all let him have good flasks, and you have a right to expect 
a good day*s work, and that of good quality. 

Good flasks are especially important in machine or plate 
molding; In fact, to insure good results from molding machines, 
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the flasks used must be practically perfect. They should be 
constructed so as to insure a firm holding of the molding sand. 
They should be made stiff, light, and durable. The flask pins 
should be accurately fitted. If flasks are made in sets, they must 
be absolutely interchangeable. When copes and drags are put 
together they should not rock or shake sideways. The pins 
should be firm and sijuare with the flask surface: and while they 
must not bind on the other hand they must not fit too loosely. 

C)rdinary shop-made wooden flasks, such as are used in most 
foundries, are not likely to give good results in molding ma- 
chine practice, but if carefully and substantially made, and per- 
fect in all other respects, there is no reason why their application 
in machine molding should be absolutely condemned. 

Iron flasks are always preferable, more especially because 
they do not shrink, warp, or get out of joint. Pressed steel 
flasks, if they could be procured, would answer still better. If 
wooden flasks are used, they should be provided with an iron 
ring, at their face, which ring should serve not only as a tie and 
alignment, but also as a base for securing the flask pins. 

FLASK PIXS. 

Turncil tapering flask pins give the best satisfaction in flasks 
for macliine molding. Part of the pin is usually turned down 
to a sijuare shoulder with a thread at its lower end, the cylin- 
drical portion is fitted into a corres|)onding hole in the flask lug 
and ]KTmanently secured thereto by a nut. A better way is to 
ream tapering holes in the flask lugs, make the lower ends of 
the pins acconlingly and drive them lightly into place. Thus, a 
few pins will answer fi^r any number of flasks, as they can be re- 
movcil as sikhi as the flasks are closed and clamped together. 
Greater care can thus be bestoweil upon their proilnction, as the 
increaseil CiK>;t is but a small item, and when not in use they can 
be easiK removeil fn^m their sockets and Ix^lts. flasks and pins 
can be easil\ and properK taken care of. 

A CiMivenient way \o renune such tajKT shank pins is shown 
in Kig. I A .\ piece of flat irvni or a fla^k clamp is used as a 
IcN'tfr by pincing it between the Knver end of the taper shank and 
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the foiindefl top edge of a fulcrum lug. which may form a part 
of the side of the flask, and which should he located one or two 
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mclies out ot ahjjnnient witli rep^anl to the center hue ot 
flask ptn. A pruiongaiiun of these lugs may also form the handle 
of ihe tiask, A slight pressure or a light tap with the hammer 
will h)n?en the pins from their sockets, whereupon they may he 
easily withdrawn. The B. fk S. Staudard is reconunended as the 
most suitable taper for those laper shank flask pins. Accurate 
reamers are always obtainable in exact cluplicates, and their use 
insures absolute uniformity. 

It may not be out of place to caution against the maltreat- 
ment of the ends of these flask pins, which is hound to cause 
trouble and annoyance. There is not nmch likeliliood to in- 
jure the pins if mallets of either rawhide, wood, le*id or copper 
are used for driving them in or out. As an additional precaution, 
to protect them from injury it is tlesirable to have them case- 
hardened. Care should he taken that the flask pins do not spring 
or bend during the hardening process, if they do, this fault should 
he corrected before they go into service, for bent or sprung 
pins are unfit for use. Little or no trouble will be experienced 
with good tool steel pins. 

It is common practice to arrange the flask pin lugs in such 
a manner that a space of about a quarter of an inch or more 
is left beiwcen them when the flask is closed. Thus, no atten- 
tion need be paid to the small quantity of molding sand, which 
inadvertently collects and packs around the ha^e of the pins 
while the flask is being filled, but which would otherwise form 
an ol>struction in the closing up of the flask. These spilling^ 
must be removed if the faces of the lugs are on a level with the 
[jarting edge of the flask. 

It is sometimes troublesome to close or open flasks which 
are provided with well-fitting round flask pins, as molding sand 
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or dust will unavoidably adhere to them. This difficulty may 
l>e overcome to a great extent by removing a portion of the 
cvlitulrical part of the pin by either flattening or grooving as 
shown in the cross section. Fig. 13. 
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FIG. 13. 

Constant use of flasks of this kind will eventually wear out 
not only the flask pins, but also the sockets of their correspond- 
ing mates, lliey cannot possibly be kept absolutely clean, and 
the sand will keep on cutting until the defect must be remedied, 
li is an easy matter to exchange the worn out pin for a new one, 
hut it is not so easy to correct the fault in the flask pin socket, 
\mloss, indeed, it was provided w*ith a removable bushing in the 
hrst place. This, when necessar\\ can be replaced with the same 
faoiliiy as the pin. Tliis is a point but rarely observed. To get 
IHTtcctly satisfactory ser\ice out of a flask, it is nevertheless quite 
as im|Hmani a matter as all the others which were mentioned 

The makerii i>t nu^liling machines are undoubtedly ver}- well 
aware o! all the rct^uirements, which are co^-ered by the observ- 
ance ot these little iletails: they will appreciate their importance 
and must admix that they are essential to make their machines a 
sucvx'ss. Yet, to n>y knowlciigie these tacts have never been men- 
tionotl. Is this intomution kept from the founder purposely, 
that he rnax n^M be soaixvi from the purchase of machines? If 
)h^ sliotild W told all this he might in the nra place think of 
:ho cxiH-r.sc, an^i next that his nv^ldei^ caniK* get used to refinc- 
nu^TJis v>! This kind— which, by the w:ay, is not a very creditable 
. pimo^v Imu, if he ^v.^^ one ^m- more of the machines offered he 
V ar.'.fvM ho;p fiTidiTJi: aV< this \m« befoT>f Wig. to his Oiwrn chagrin. 
^\ ;ha: tniv. ivrhAj^s. he has nia^W irp his mind 10 throw the 
Thin?: ;r. :hc sorap pik, or. i: he pers^ists^ because he knows that 
*^h<::> I'vaxo s;^ooccv^<\:, he wi'.l Ne c^oinpc'.led to pay -ieax^ for his 
o\]V'iioi>oe He Oi-^^.lv-. have havt this experience in die fira pbce, 
ai>il at a toa>s^mviKjc ptrjce. ha.: he he<T. finnisihed xKt only with 
the ni4K"hii^, iM^t a: the sanv t-irjx with ii^ <uanple fii5l»« pins^ 
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etc., and i|bove all with necessary information to which he was 
justly entitled. 

It should be taken into consideration, that not all founders, 
foremen and molders are expert engineers or machinists, nor can 
they be expected to be fully versed in all the intricacies of ma- 
chine design, mechanical laws and movements. To convince 
them, and to demonstrate that machine molding is superior in 
every respect and more economical than the process of hand 
molding, in which line they themselves are experts, they need all 
available assistance and must be taught from the very beginning 
the principles of the construction of the machines, the scope of 
their utility, their application and the importance of accessories, 
and the essential parts in all minor details. Many failures to in- 
troduce the molding machine into foundries, to establish and to 
maintain their reputation as labor savers can be traced to the lack 
of intelligible instructions sent with them by their makers, and 
be it intention or neglect, the witholding of this information does 
more or less harm to all parties interested, and retards the world's 
industrial progress. 
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Taking the average foiindr\' of the present tla\% generally 
speaking, we find conditions existing that are not creditable to 
either employer or the foreman in charge, A lack of interest, it 
seems to me, is the cause of this. The niolder and apprentice, in 
my estimation , shotdd not he held responsible for this, for we 
find that the improvements in all the other departments of great 
manufacturing concerns result in benefit to both employer and 
employee. Unfortunately these results are not met with in the 
foundry. Not that less work should be done, but ways and 
means should be provided to increase the efficiency of a shop. 
This, I think, can only be done by a combined effort on the part 
of the employer and his foreman to make the conditions such 
that the employee can have a place to work in that will give him 
heart and interest to do better than he ever did before. 

Take the molder who commences at 7 A. M. As he strips 
for work» he hangs hh clothes on a spike driven into the w^all as 
near his floor as may be convenient. Many times these clothes 
drop to the floor, and no one bothers with them. Now he finds 
his flasks shook out during the night* but must tear the castings 
out of the sand, wet this down, get his shovel and temper his 
sane I pile so that he can commence to moid. 

Ry the time lie is ready to mold a day*s work he is played 
out, but by dint of practice and the necessity of doing so, he 
labors on with only one outlook before his mind — quitting time. 

Now we know that things are usually severe enough to bear 
even with the best of conditions, for we all have had more or 
less of just this experience. Believing that a remedy is abso- 
lutely necessary, let us Ujok at the conditions prevailing in the 
machine shop and the pattern shop. A machinist has a specified 
machine to operate, with helpers conveying the castings to be 
finished to him, keeping him supplied with material to perform 
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his share of the production. Producing finished work gives him 
an interest in it which is of benefit to his employer. 

The same holds true in the pattern shop. The pattern mak- 
er has a bench to work at. His lumber is brought to the shop, 
laid down convenient to the saw and planer. He can get his ma- 
terial without any special exertion; in fact everything is placed 
for him in such a way that he has only to perform the work that 
his trade demands. 

Now, why cannot we have some such conditions existing in 
the foundry. This is in itself a less desirable place to work in on 
account of the dust and dirt. Have a place for each man to hang 
up his clothes in, so that he can wear good ones. Have his floor 
in the same condition as the machinist has his — ready to begin 
work on. Let helpers prepare his sand pile so that he can com- 
mence molding and not act in the capacity of a laborer the first 
two hours of the day. Let his castings be shaken out for him, 
his flasks be fixed up. He can then put in eight hours molding 
instead of six, and get out superior work and much more of it. 

May this effort to present the subject in a somewhat differ- 
ent light, result in awakening the interest of my foundry col- 
leagues, and that some action be taken toward the improvement 
of the conditions surrounding the molder. Then the trade will 
receive greater recognition everywhere, and stand second to 
none. 
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CORES AND CORE ARBORS. 

bY EDWARD B. GILMOUR. Milwaukee. Wis. 



In the upbuilding of our language it has been customary 
to give names to the things pertaining to science and art, such 
that on hearing them mentioned, a good idea of them is ob- 
tained, even though they have never been seen. Thus in foundry 
practice we ask what does a founder "found?" From this comes . 
the subdivision into iron founder, brass founder, etc. Similarly 
the world "mould'* conveys the idea of shaping something into 
a particular form as may be wanted. In speaking of cores one 
naturally recalls the well known quotation from Shakespeare, 
"(live me the man that is not passions slave, and I will wear him 
in my heart's core." 

The core is a ver}- important part of a mold, but in a great 
many cases is dismissed with the idea that all that is wanted is 
simply to ram sand in a box to the shape desired, and you have 
the core. This may be so, but unless the core is properly vented, 
that is proper channnels provided for the exit of the gases that 
are generated while casting, the result will be a bad casting. Tlie 
gases will be forced through the surface of the core and blow 
the iron out of the mold. In many cases the core will go to 
pieces, and so you will readily see that core-making plays a very 
important part in the production of good castings. 

Cores are made in different ways and with various materials. 
The usual method is to dry them, for when a core is thoroughly 
dried there is less liability of anything going wrong. There are 
other cores that are used "green" that is not dried, and must be 
made of a different material from that used for the usual dried 
core. When a boy goes to work in the foundry for the first time 
he is taught the art of core-making, beginning with very small 
cores, afterwards branching out into the larger ones. This ii> 
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tlic first work of molding, and all good molders are, as a rule, 
good coremakcrs. 

It is usually the i)raclice to make a core-box of the final 
shai)c desired, but in many instances guides or templates can be 
used to great advantage when only one core is reqirired. All 
cores must have an arbor or rod. These arbors can be made ex- 
actly to fit the core in every i)articular. Take for instance the 
crown core of a marine cylinder, as represented in Fig. I. The 
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usual method is to use a portable spindle and a sweep which is 
made for the bottom part of the core. The thickness of the core 
is cut out of the sweep and fitted back with strips to hold it in 
I)lace when the bottom part of the core is swept up. Or, as we 
might call it, the core box is made as you would build a regidar 
loam mold. Fig. 2. The strips are then taken off and molding 
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sand is ranuued into the core-box and swept the shape of the 
top of the core. Now take a gate-cutter or piece of tin plate. 
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about four inclics s(|itan.\ itoiible over into a U shape ami use this 
It) cut otu llu' mold to tliL' desired shape, afterwards tisiii^ a 
f^tamp ill orticr to makt- tiie inuld inure regular Also get a 
"Dauhcr** and insert into the mrdd every (our inches apart* and 
get strong paper, cut il into \' shaped strips to cover all o%^er 
I he mold. 1^'il! the centre in with .sand up to four inches above 
the top, with the usual gates inserted in onler to run it, Straig:ht- 
en over the top and jint a tlat plale of the size required, on top 
of the sand, and bull tUrwn to the boUtjni |date. 

This is a very economical way of making difficult core arbors 
and can he utilized for any strength ret j aired. When the cast- 
ing is made these arl»>rs can he very easily broken out, on clean- 
ing, and the iron used again as scrap. 

The same kinrl of an arbor can be uscfl in a great variety of 
work, such as the \nnt cores of juarine cyMnders, and the cores 
of locomotive cylinders, 1 have used them to advantage and 
with economy, and personally bruught the cost of locomotive 
cylinder cores twemy-five jHr cent, below the usual method of 
loose ro<ls, besi^les having a better and safer core. The method 
adopted was to make a rough wood template in the shape of 
the core required, afterwards to make a mtdd the shape of the 
template, then cut out and stamp the arbor lo the strength re- 
([uired, cover the tnokl with paper and till over with sand* In 
making core arbors on this system ihey can be of any desired 
shape, no matter how intricate they may lie. It is sometimes 
very de*^iral)le to make cores in green sanrl. especially when 
castings are very thin, as in a great many instances it wonkl be 
impossible to get the core taken out before the contraction of 
the casting had taken place. Cores inade in green sand are 
soft and yield readily to the contraction. 

Another great advantage derived from the use of these 
cores is that they are very easily taken out antl yon can use 
I he same material over again. 

I at one time had a number of eastings to make of the follow- 
ing descriptinn: .\ shell 2 feet by 2 feet 6 inches by 4 feet long 
and one-half inch thick. It can readily be seen that to use a 
dried core for a casting of this kind would be folly, as the casting 
would he cooled and fully contracted before the core could be 
taken out. The following methotl was adopted: An arbor was 



made, as shown in Fig. 3, the end bars were made one inch deep- 
er and were i)laned perfectly straight so that they rested upon the 
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hott(Mii of the core box. In the flask two bars were bolted the 
same (hstance apart as the bars on the arbor, so that when the 
ci^re was placed in the mold the bars rested upon each other and 
made a very solid bearing. Holes were put in the lifting lugs in 
order t(^ bolt the core to the bottom board, which had an iron 
strap screwed on the full breadth of the flask with holes right 
boU>w the ones in the arbor. The object in having the bars 
planed off w as that when the core was placed in the mold it would 
Ik* perfectly square, as these bars in the flask rested upon the 
core prints of the ]>attern and an arbor of this desig^n is so strong 
that it is impossible for it to twist in any way. If a green sand 
ci^re should get twisted it is liable to crack, and should a crack 
iHCur in a core of this kind the casting would blow up when be- 
ii\ii oast. 

In making a core o\ this kind it is gtxxl practice to put a 
-shoot of newspaper imi tv^p i>f the cimlers in order to keep down 
tho pros>v.ro of the i^asos generated while casting. In making a 
croon satul ooro vM* those vlimonsions there is a great pressure 
*>! ca> insiilo ^m" it. auvl unless groat care is exercised in its pro- 
/.r.viu^n i: !S vor\ liablo to burst through the outer surface. The 
\*i<o iM' )\:uHT i> >r.i:i:o>tovl in order to keep down the pressure and 
oxpoV: i:u^ i^as t!ir\>ui:li tho ohaimols pro|varod for it. 

TjHM) another ixwision 1 foun^! i^roen s;uid cores of great 



advantage. \W liad to make a large number of columns, havintj 
an 8- inch M|nare core running clear tlirouprh thenL These 
colnnnis were 14 feet \ox\g, antl we simply ma«le a box grate, 
Fig^. 4. VoT the veni wc had inch rods rammed in the ends of the 
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grate. These rods were put in from each end right througli the 
centre of the core as shown, the rods heing aI>out 1 incli apart 
at the centre* the ohjcct hcing to allow the gas as it is generated 
to go freely off, If the rods were continuous, the gas as it is 
generated would travel back and forward until the pressure would 
hecotnc so great that when it was ignited it would expUxle and 
would in all prohahiliiy shatter the core, making a defective 
casting. The object in making this core in green sand was that 
when the casting was to be clcanetl it was simply lifted on end 
with thtf crane and struck a few blows with a sledge hammen 
Tlie core came running out and the arlior was saved for the next 
one. Not only was there a saving in the cleaning 01 the casting 
but also in the material 

In foundries that a large number of pipe connections to 
make. an<l wluch entail a great expense in pattern making, espe- 
cially as in the maiority of instances, these patterns may never 
be usetl again. The principle tluit was adopted was to make 
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iron scijnicnts 3i inches wide, the inside being the size of the 
core. A quantity of all sizes were kept in stock so that when- 
ever pipe was ordered there was always the size on hand that 
was needed. In order to get the required shape there was made 
a rough wooden template of the size through the longitudinal 
section of the pipe. The first operation is to dig a hole in the 
floor in the shape of the template, the segments and flanges are 
next put into the hole and the template placed on top. The 
flanges and segments are arranged to the desired shape, the sand 
made up to the inside of the segments, which will be as a core 
box for the pipe when completed. The core arbor is next placed 
inside of the mold and the green sand core rammed up right 
inside in its place. Now match the other half segments and 
flanges on top of the lower halfs, so*as to form the upper half of 
the core, but put the sand on the outside of the segments so as 
to form a pattern for the casting thereafter. Make the cope on 
top and when completed lift ofT. Then take aw^ay the top seg- 
ments and cut the thickness between the segments. Lift out 
the core by the three points marked on Fig. 5, cut out between 
segments in mold and finish as usual. 
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A core arbor made on this principle requires no anchor or 
chaplct below the core, but there must be one on top so as to 
hold the core in its proper place when the pressure is put on in 
casting. In setting the core arbor into the mold to make the 
core, it is necessary to put a solid bearing below the three lift- 
ing points so that when the core is put back into place there 
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will l>e no danger in crushing the mold. 

The cost of producing pipes by tliis method is as cheap as 
if there was a sohd pattern, and there is a great saving of mate- 
rial. There is no Until to the size of pipes which can he made by 
this method. 

Another way which i'^ very convenient for making special 
pipe connections, which are consiflered small, is to make a gauge 
as shown in Fig. f; al^u a sweep as in Fig. y. Make two half 
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cores, and when dried sweep the thickness on each half. In 
molding lay one half on the follow board, ram up, roll over, and 
place the other half core on top; make the cope, and when com- 
pleted take the core out and send back to core room in order 
to have the two half cores pasted together. 

In making cores for straight pipes, such as water pipes, they 
are usually made upon corebars, or spindles as they are termed. 
Sometimes these bars are cast hollow* with holes dispersed all 
over them, in order to allows the gases to escape when casting. 
For small pipes ranging from 3 to 4 inches in diameter , a roimd» 
solid bar is used wilh grooves or sluts running from eacli end so 
as to serve for the air passages. These bars are usually revolved 
by power, tht bars having trunions on each end which fit into 
a bearing box. A cap fits over them so as to keep the trunion in 
place when in motion. Hay ropes are wound •around the bar, 
and afterwards cotnmou black miul is swept over the ropes* 
This is termed the first coating. Thereafter the core runs upon 
a double rail into the drying oven and keeps revolving isUnvly 
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tliroujjh it to the opposite end. It is taken out by the man who 
puts on the finishing coat. He in turn rolls it upon the same 
double track into another oven and it follows the same process 
of drying. When completed it is taken out and gets a coat of 
blacking while it is still warm. 

I might go on and give a greait many methods of making 
cores and core arbors, but the same in core making as in mold- 
ing one has to be guided by judgment, experience, and circum- 
stances, as to what promises to be the best method to adopt. 
The number of castings required must also be considered so as 
to be sure that whatever method is adopted that it will pay. It 
is here that the specialist gets in his work and produces castings 
at phenomenally low costs. This can, however, only be done 
when quantity is one of the main factors. 

The question is often asked what size of outlet should be 
given in venting cores. The best practice is to get it as large 
as possible, for the larger the outlet the less liability for the pas- 
sages getting closed. It has been maintained that an opening 
of one-eighth of an inch area is large enough for a dibic foot of 
core. I have in some instances had a smaller opening, propor- 
tional to the size of the core, for a vent passage, but it is not 
always gixxl practice to have such small passages. When the 
i>utlets are very small it is not good policy to put many cinders 
into the cores as the more cinders present in a core, the more 
gas is generated. It is in cases of this description that the de- 
signers of castings can materially help to simplify work in the 
fvHUidry, anil if they were more conversant in foundry practice 
there would he nu^re symi>athy and res[)ect for the molder, on ac- 
count of the many difficulties he has to overcome. 

The kind of material most commonly in ventmg cores is 
cinders. These are the iKst and the cheapest, and have a ten- 
dency to steady the pressure of the gas when generated, and al- 
K>w it to |vass v^ff very easily. The arbors in the cores also make 
an excellent vent. t\^r when the core is dried the heat in drying 
cxjvands the r\xls and gHuses a continuous si^ce throughout the 
whole o\>rc. In vcr\ shaq> jxnnis in cores it is good practice 
u^ >impl\ put plent\ of rods without any vent passages what- 
ever as the r\Hl> will K" sufficient and are more safe. 
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THE EFFECT OF MELTING STEEL WITH IRON IN 
THE CUPOLA. 

By H. E. DILLER. Chicago. III. 

It is well known that melting steel with iron in a cupola adds 
strength to the resultant casting. But to what degree this is so, 
and the best proportion of steel to use are not so clearly under- 
stood. With a view of learning something more definite in re- 
gard to these two subjects; and also to see if it were possible to 
trace some connection between the percentage of total carbon in 
the iron, and the tensile strength, T have made the tests given 
in the accompanying table. 

The tensile and transverse strength given, are the average 
of two, and in some cases three, test bars. For the tensile 
strength a i i inch round bar was used. The transverse strength 
was obtained from a one inch square bar placed on supports 
Uvclvc inclus apart*. 

The objects sought in the following classification is to have 
the silicon abort e(|ual in the tests of each set, the amount of 
the other elements being as nearly alike as it was possible for me 
to get theuL 

Tests Xos. I and 2 show comparatively little difference in 
the chemical contents, except in the manganese and graphite. 
As the manganese in Xo. 1 should be beneficial to the strength 
of the bar, the only way to account for the greater strength of the 
iron from Xo. 2 is the lower i)ercentage of graphite, or the 
molecular structure resulting from the 25 per cent, of steel in the 
mixture. 

Comparing Xos. 3 to 7 we find that the strength increases 
with the percentage of steel used, and the decrease of total car- 
bon with the exception of Xo. 7. In this 'x^'j)^ per cent, of steel 
was used, and the total carbon was less than in any other test. 
but it is weaker than either Xo. 5 or Xo. 6. This being a solitary 
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case it can hardly be used as proof that 37^ per cent, of Jrteel is 
more than it is well to melt in a cupola. But test No. 1 1 . whirh 
also contained 37^ per cent, of steel and more carbon, was only 
a little stronger. 

Test No. 4 was considerably weaker than No. 5, but its high- 
er percentage of sulphur with its lower combined carbon would 
seem to indicate that these bars were either cooled slower, or 
poured from duller iron than were the bars from No. 5, which 
may account for their being weaker than the No. 5 bars. 

In looking at Nos. 8 to 11 we see that No. 9, although con- 
taining 12^ per cent, of steel is no stronger than No. 8, in which 
there was no steel. And No. 10 with T.06 combined carbon, and 
12^ per cent, of steel, gives less strength than might be expected. 
As these tests are so much lower in manganese than Nos. 8 and 
1 1 , it may be that their weakness is due either to the lower man- 
ganese or to the conditions of melting, which reduced the per- 
centage of manganese so much more than in Nos. 8 and 11. The 
four charges each contained about .50 manganese before melting. 

Nos. 13 and 14, each from charges containing 25 per cent, 
of steel, show a marked increase in strength over No. 12. 

We find that all the tests from charges containing 25 per 
cent, of steel are stronger than those from the charges contain- 
ing but 12^ per cent., with the exception of No. 5, which is 
stronger than two of the tests which had 25 [>er cent, of steel in 
the mixture. 

The tests were made with pig iron, ferro-silicon and steel 
scrap, no cast iron scrap being used. This was done in order to 
better control the percentage of the elements in the iron. 

In some cases when a large percentage of steel was added, 
it was necessary to use ferro-silicon to get the desired amount 
of silicon in the charge. To see how this and the steel mixed with 
the pig iron two tests were taken from No. 13. which contained 
i,cxx^ |>ounds of steel, 400 pounds of ferro-silicon (8.5 per cent. 
silici>n^ and 2,600 pounds of pig iron. The charge was tapped 
from the cupola into a ladle, and the tests taken at diflFerent times. 
as the iron was being ix>ured from the ladle. The one sample 
contained 2.53 and the other 2,54 per cent, of silicon. 

1 wo tests taken in the same way fn^m No. 14. contained 
1.07 and i.t)4 per cent, of silicon. This charge was made iip of 
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1 ,500 ponnds steel, 450 ponncls ferro-silicon, and 2,050 pounds 
of pig: iron. 

Si mi liar tests from charge No. 2, which was made up of 
1. 000 pounds steel and 3,000 pounds pig iron, contained 1.50 and 
T.52 per cent, of siHcon. 

These three cases offer pretty strong proof that the pig iron, 
steel, and ferro-silicon mixed thoroughly. 

Although of a limited number, the tests given seem to indi- 
cate that 25 per cent, of steel will add about 50 per cent, to the 
strength of the iron; and 12^ per cent, of steel, approximately 
25 per cent. The tests containing 37^ per cent, of steel were 
hardly as much improved in strength as those with 25 per cent, 
of steel, from which wx may infer that the limit of the amount 
of steel it is beneficial to melt with iron in a cupola, is between 
25 and 37^ per cent. 
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SOME METHODS OF INCREASING FOUNDRY 
PRODUCTION* 

By DAVID REID, BirmEKUKD, Me. 



The success or failure of a foundrj^ manager does not de- 
pend on his ability to give a correct cliemical analysis of the ma- 
terial he uses, nor his ability to figure for his employer almost 
unheani of ratioji in melting iron with coke, nor yet in his own 
unquestioned ability as a molder. The combination of the three, 
however* go a long way in contributing to his success In this 
** Progressive Age** of ours. 

It is a progressive age, as we must all admit, with its devel* 
opments in the arts and sciences. In our own industr} , the mold- 
ing machine has taken gigantic strides, though stilJ almost in its 
infancy* From a business standpoint, this is also an age of com- 
tition that is keen and sharp at all times, and at periods be- 
^"cotiies so bitter as to be criminal in its effects, and necessitates 
the intervention of the law. 

Competition is healthy to any business, when carried on in 
a fair manner, and it is at the present tinic when you are in the 
market fcjr w^ork, that the prodtiction is of the most vital import- 
ance, for apart from the cost and sometimes taking precedence 
even over this, the qiiesrion of delivery will often determine who 
shall have the contract. 

Right here is where a manager makes or mars not only his 
own future, hut possibly that also of the firm, for on his ability lu 
turn otit the maximum prodnction at a mininnmi cost with the 
Ttien and nKnin at his command, lies the whole secret of success. 

During the past year, we have received through our ** Jour- 
nal*' splendid articles on various topics that incidentally touch on 
this matter of increasing production, prominent among which is 
the article on "Molding Machines" by Mr, S. H. Stupakoff of 
Pittsburg. The molding machine from the plain and exceeding- 
ly cheap but iisefnl press to the latest creation of the automatic. 
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*' which does everything but pour the molds," is the greatest fac- 
tor the founder can use to increase his production, whether he is 
in the specialty or the jobbing line, and in the article referred to 
above, the writer has handled this subject in such a very able 
manner, that I simply endorse his statements, and draw your 
attention to some very good advice he gives at the end of one of 
his papers. 

Sometimes, a foundry, while equipped with all the modem 
appliances for turning out work, finds itself unable to live up 
to its contracts, and the following method was employed in one, 
which, though not modem in all its equipment, yet competes 
Huccessfully with those that are, in the general light, machinery 
work, lieing part of a large plant for the manufacture of Hght 
machinery, there came a time when the other depanments were 
rornfX'Iled to run night and day, with the natural result that the 
fniiiKlry, already taxed to its limit, was unable to keep up the 
work for the machine shop. Part of the work was therefore g^v- 
rn to another foundry in order to help out. This was most unsat- 
Infartory to every one, except the other foundry, and the man- 
a^^r adopted the same system, with modifications, as the ma- 
( hiiM- HJiop, namely two crews of molders, machine operators and 
l;ibor#'r*», 

'I 1m- day crew began work at 5.30 A. M. and worked till 5.30 
V. Vr, with one hour for dinner, receiving twelve hours as com- 
pi'fixafiofi, while the night crew started at 5.30 P. M., and did 
rM/t hninh till 12.30 or i A. M., getting paid for eight hours. The 
inw-'. 'hanging about every week, payments being made ever>' 
\wo w<'« I s, their average tinie being ten hours daily. On Satur- 
d«y«i th'* incn started one-half hour earlier, to avoid Sunday 

I'M'VJrMis to this arrangement, the men had been receiving 
\Uitu' iioiirs extra as a premium for additional work, while the 
I wo I fif/olas, one small remodelled McKensie and a large one of 
Ihr tiitui* t vpc, were supposed to be at their limit, giving in two 
IM'MU Iw'fity-seveh tons of a melt daily. 

In til'- writer's opinion, the doubling of this amount of iron 

lUvli*''!' v/l/jrh was accomplished and even exceeded at times, is 

^f lunti rreditablc part of this method of increasing the pro- 

ifUMfl' i J'^' small cupola was used in the forenoon, beiilg 
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timed to drop bottom at 11.45, ^"d bringing down a melt of 
twelve tons. Five hours later a laborer **chipped" it out getting 
it ready for the melter and his assistant, who after eating their 
siipiier had this cniK^la ready for the lilast at 9.30 P, M., when a 
cond heat of seventeen tons or over was melted in the one cu- 
pola, making a total of twenty-nine to thirty tons every twenty- 
four boiirs from a cupola rated hy the i>uilders at four tons per 
hour. 

The main heat of the day was in the large cupola, whicli 
seldom went under twenty-seven tons, this being arranged to 
get through at 5,30 P. M., there being one section of the shop 
that worked 10 hours straight. 

This system of increasing the prodnction was carried on 
most successfidly for a period of seven months, until business 
became normal again, and at the end of that time the foundry 
was nearly three months ahead of the machine shop, w*hich is 
an exceedingly good thing to have during the time for labor agi- 
tations of various kinds. 

As stated before, the cupolas u?<vd were of the McKensie 
type and the height from bottom plate to bottom of charging 
door was only 9 ft The daily consumption of fire brick used in 
patching was only eight on an average for the entire period of 
seven inouths, when the small cupola was relined to the charging 
door. 

How about the molding sand you wou!d ask, and my reply 
is that this was taken care of by pouring the front of every floor 
that w^as to be used at night, in the first or morning heat, and 
having laborers take out I he castings and wet the sand. When 
the balance of the work was poured and dumped » that sand w^as 
placed one side leaving the cold sand ready to be used by the 

night crew. 

Ill regard to the cost per pound of producing castings by 

this method, though not at liberty to give exact figures, I can 
assure you, that it was less than the six months preceding, when 
the men were receiving premiums. 

Mr. R. C Cunningham in bis paper on ** Foundry Costs*' 
brings up a point that gives a glimpse at the possibilities for in- 
creasing production by the division of labor where it belongs. 
The steel works and some of the specialty foundrieii have to a 



fj^reat extent solved this problem, and in the recent conference a 
the Iron ^I aiders Union and the Stove Founders National De^ 
fence Ass*n, it was recognized by the molders that the genera 
treivd of ifiduslrial development is in employing skilled lalior. a 
far as practicable, at skilled work. I am willing to predict tha 
in the future, and how near for yon individually, depends upo: 
your managers to a great extent , that every molder without ref 
cfcnce to the class or character of the work, will do nothinfj Ini 
produce, leaving the pourini^, the tlum|itn^ up of work, the cut 
ting and mixing of I tie sand and all other laboring work, to uti 
skilled labor- 
When you reach the point where the nioldcr starts in tin 
morning to practice the art at which he has served a numbe 
of years* apprenticeship, and continues at that work all the itm 
he is lieing paid for, then and not till then, will you have solve 
the prolilein of the greatest production at the lowest cost, 

A number, hinv large I do not know, of you here to-daj 
run jobbing and general machinery foundries, and I vent n re n 
say that ci.'rtainly 95 i>er cent, of your molders stop when tb- 
blast goes on, whether it gives them six or seven hours of nnol<| 
ing tinw\ and as all cannot inmr first, the greater part of you 
crew arc waiting their turn anil doing nothing. 

What ntatters it if you insist on their staying in the found 
till tfie whistle blows, do you gain anything by it. except th 
moral eflfcct it has on the uther departments, which of course 
no small matter? 

You might ask huw the n^jlder would take to this systen 
and though they appreciate the efforts in ibis line, in the Siovj 
Foundries where it is all piece-work, yet in machinery wori 
tniglit it not cansc trouble? Having a large number of mohlei! 
\V4 irking under tins tli vision of labor |)rinciple, I can say ihi 
they arc perfectly satisfied and think it the finest scheme yet di 
vised, as they liave no pouring or rtuniping to do, thus eliminal 
ing the hardest and hottest i>art of what formerly constitut 
their work. 

The oidy nbjoctt'^n, that conies from any one, is in regar 
to the pouring crew. lUtt obstacles are encountered only to h 
overcome l)y the ambitious, and the men who do the pourin 
ma}' be oniy laborers under the direction of a molder, trained fi 



that special work as you would train them for the molding ma- 
chine. Or if you prefer it* they can be culled from your appren- 
tices with the addition of a niolder or two as leading hands, 
while a large majority of your malders keep the cost where it 
lielongs by producing molds. ^ 

The (lumping and cutting over the sand in the machinery 
shop where this system is in vogue, is accomplished by means 
of a night crew of laborers, fifteen in number, w^ho take care of 
llie w*nrk of one hundred and twenty men. in twelve hours. 

That the pouring requires a certain amount of skill, is grant- 
ed, for on that often depends the quality of the work, yet we have 
an instance right here in old New England, where laborers. 
trained of course, pour up the entire amount of work put up by 
the molders in a foundry handling nearly twenty-five hundred 
12500) different patterns in a week, the weight in the casting 
varying from an ounce to 275 Ihs, 

The immediate result of this method of increasing the pro- 
iluction was the saving of one <lay*s wage all around, as the same 
amtnmt and over in fact, was produced in five days, where he- 
fore with the same crew it took six. 
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BRASS MELTING, 

Hv CHAS. VlCKi-:RS. Ciiu.uin, Ilu 



Compared with steel or iron, it is an easy matter to melt 
brass. On a small scale, it is frequently nielteil in ati ordinary 
heating stove, or on a forge, (in the latter case, however, a tem- 
porary furnace must be funned of brick, and the crucible coked 
up therein). Siicli crude methods though, are suited only to the 
amateur, or where a small breakdown job is needtd in a hurr> by 
^ome firm not having the ordinary melting facilities. 

When brass is melted on a large scale* the furnaces are a 
ver>* important part of the plant, and it pays to do considerable 
thinking and figuring before building them. The character of 
the castings to be made, must always influence the size of the 
furnace, as small furnaces are much more economical for the 
production of small and light castings than large ones. This is 
thing not always considered however, so that it is a common 
;ight to see a "jo" pot put into a furnace intended for a "hun- 
dred/* The coal dealer may never kick at lhis» but his debtors 
often do at the sisse and freqtiency of his bills. 

Here then is one point in brass melting, whatever the size 
of the furnaces* three inches of solid fuel around a crucible will 
do as much work ai^ six, and is more economical in fuel, labor 
and metal 

The fuel saving is apparent without a thought. The labor 
*" saving requires a little more effort tc» perceive. We nuist con- 
sider the fKtra shovelling and **poking down** required by tlie 
larger furnaces, while as to metal saving, some people may not 
see that point at a!l unless it is explained. Therefore, the larger 
the fuel surface, the rr eater the heat, thrown towards the fur- 
naccmau when he removes the cover* and the greater the temp- 
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tation to stand away off, and "peg" the metal at the crucible 
when the foreman isn't looking. 

Some melters become quite expert at hitting the crucible, 
and most of the metal charged, finds its way therein. But they 
can never overcome the splashing when a chunk drops into the 
liquid contents of the pot, and most of these splashes are lost in 
the fuel, and they are metal. So this is bad practice, and gener- 
ally costs more than the loss of fuel. Another little point to be 
considered in economical melting, is never to charge up a pot, 
unless one is reasonably sure that the molds are going to be 
ready when the metal is, because it costs money to "hold" a pot 
in the furnace, as is frequently done. Then again the much 
abused crucible will wear away as much or even more, when only 
half filled than when filled. 

And still again, never build or allow your furnace to become 
* 'barrel shaped," high-faluting theories to the contrary notwith- 
standing. A straight wall is always the best. # 

As far as we have gone with these remarks, no particular 
style of furnace has been recommended as being better than oth- 
ers, because most brass-founders have their own theories in this 
respect, and although they may differ in minor details, most sol- 
id fuel furnaces bear a general resemblance to each other, so 
much so that there is another defect so serious and so universal, 
that lots of good strong language might with advantage be used 
thereon. 

Not that there is any intention of using strong language 
here, we will leave that in the shop mixed with the gas that 
causes it, and in a few mild words explain the trouble, and sug- 
gest a remedy. As before mentioned, this trouble is caused by 
gas. the products of combustion being too often driven into the 
shop, polhiting the atmosphere to such an extent, that the health 
of the human beings employed therein is seriously endangered. 
For niolders are human beings, although some people seem to 
doubt it and think that anything will do for people employed at 
such dusty, dirty work. 

Many founders imagine that when power is applied to fur- 
naces it is impossible to carry off all the gases, and so it is, with 
flues adequate for natural draught, but when the air supply to a 
furnace is increased by the application of a fan beneath the tire 



ihc flue area must also be increased, unless the same was ab- 

narmally large before the fan was applied. 

So if there is gas In your shop your flues are too smalt, the 
remedy is to enlarge them, do not go to the trouble of cutting 
holes in the roof or to the expense of placing ventilating fans, 
which yuu will find are failures so far as removing the gases is 
concerned. And right here, let me impress the fact thai it is 
not always the mam flne which is faulty, most founders make 
this generous in size, turn your attention to the flues connecting 
each furnace to the main flue. Your foreman may pooh-pooh 
the idea and advance all kinds of theories to the contrary, but 
do not listen to him, he needs educating on this point and see 
that he gets it, or get a new foreman. 

There is no evading the fact, that if a flame is driven from 
beneath the covers of furnaces, the products of combustion arc 
being driven into the workshop instead of through their proper 
channels into the outer air where they are harmless. In place 
of driving air through a furnace, in some few cases the tan has 
been placed in the flue and by exhausting the air therefrom cre- 
ates a strong dranjjht through the flues» the furnace being oper- 
ated the same as natural draught, that is with open ash pits. 

With this system a high chimney is not necessary, and the 
atmosphere of the shop is entirely free frf>m contamination by 
the products of combustion. It possesses one disadvantage to 
careless people, and that is the flues and their connections 
must he kept in good condition, should they be permitted to fall 
into decay, the melting capacity of the furnaces would diminish 
in proportion to the air leakage. 

For thi£ reason, unless exceedingly well built, brick flues 
are not so well suited to this system as are iron ones, because 
the average brick f!ue, built by the average brass melter or his 
foreman » is never liuilt as well as the poorest bricklayer would do 
it, and consequently rapidly crumbles under the racking eflFect!* 
of expansion and conl '"action. 

When sheet iron is used for brass-furnace flues, t!iey arc 
best when made circular in form, with rectangular cast iron con- 
ncctions to each fi^rnace. the main sheet iron flue must be sus- 
t riided and not allowed to touch a wall or any non-conductor, 
if ihe air has free access to it the flue will rarely become red hot. 
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and will consequently give good and economical service. 

If the heat radiated from the flue troubles the melter, which 
it probably will, do not sheathe it in asbestos, or you will soon 
have nothing but an asbestos paper flue and a poor one at that, 
but hang a curtain of asbestos in such a manner as not to touch 
the flue, but still shield the melter. 
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ECONOMY. 
By p. R RAMR Schenectady. N. Y. 



Economy is some thing that is essential in carrying on a bus- 
iness of any kuid. The foundry business is no exception to the 
rule, and at no time is there an opportunity for so much thought 
and study along this hne in our industry than now. 

In our efforts to cut expenses we sometimes begin at the 
wrong end. and as the old saying is "We spend a dollar to save 
a cent.'* During my experience as a foundry man, I have heard 
many men express their views as to cheapest methods of produc- 
tion. 

While I have often been able to profit by suggestions, I 
have listened to some arguments which were amusing. In or- 
der to produce good work, work that must come up to given 
specifications, we must use good material. I have a personal 
dread of cheap blacking, cheap foundry flour, poor molding sand, 
soft coke, poor iron, etc. 

A poor grade of material can be purchased for nearly one 
half the cost of a better and more suitable article. Yet it is gen- 
erally economy in the end to purchase the best, as the reduction 
in loss of bad castings will in many cases exceed what is gained 
by the reduced price of the cheaper material. The following are 
some of the materials that are often brought to our notice as 
something that can he bought cheaper and will save us money. 
For instance a foundry' flour at one half what the regular supply 
is costing us, yet when a carload is received we find it is neces- 
sary to use about twice as much as we take of the old flour to do 
the same amount of work. This is detrimental in more ways 
than one. 

In making cores or dr>'-sand molds, the more flour is used 
in the sand mixture, the more gas there is generated* And the 
more vegetable matter that will produce an excessive gas, the 
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grt^ater possibilities there are for a cut, scab, or a blow, which 
results in a bad, or dirty casting. 

The greater the amount of flour we are forced to use in or- 
der to make strong cores or molds, the more they will swell 
while drying. This causes them to vary in shape and size. 

Another item is '^plumbago,'* ^'blacking" or "dry sand fac- 
ing." We may be paying 4 or 4^c per pound for a lead that is 
doing good work and pealing the castings in a very satisfactor}' 
manner, when along comes a **supply man" and induces the 
purchasing agent to buy a car-load of a cheaper lead, say for 2^c 
per pound. This lead he will probably say, is used by several 
large concerns, whose product we know is all that could be de- 
sired. Here is where impractical man is lead astray. He does 
not consider what quality of sand the parties referred to are us- 
ing behind this lead, perhaps this is a good open sand that would 
do the work nearly as well without any lead or facing. We try 
this lead on our work, our sand is close and contains matter 
which promotes the formation of gas, and this creates in the 
molted metal an uneasy motion while it is being poured and after 
the mold is filled before it solidifies. This action of the iron causes 
additional wear on the surface of the mold and the cheaper grade 
of blacking will wash and rise to the surface, thus producing a 
dirty casting. 

Poor molding sand is a great draw-back. I have in mind a 
firm that obtains a very poor grade molding sand from a supply 
house some 200 miles away, when better sand could be dug 
within one mile of the shop. The only objection is, this good 
sand cannot bo shipped in carload lots, but must be hauled by 
wag(Mi loads, which is really preferable as it is an easy matter to 
reject the wagon load of ]KM)r sand and receive a. better grade 
fnnn the same wagon an hour later. But 'tis no small job to be 
eonipelled to work u]) three or four carloads of inferior material. 

Poor coke causes much trouble. I know of a large concern 
in tlie west who use a very cheap grade of soft coke for melting 
]nir])oses because it can he purchased at about $3.00 per ton less 
than i:^inn\ seventy-twt) liour c<»ke wmild cost. They claim a sav- 
ing; in this method, hnt it is my belief that if they should consid- 
er the extra time consumed in melting and the castings that find 
their way to tlie sera]) ])ile on account of dull iron, they would 
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realize that there is more economy in using a good grade of 
coke. 

The same is true where one blower is n^ed to furnish wind 
for two cupolas, and the capacity of the blower is but a htlle 
more than is required for one cupola. This makes it necessary 
lo put the blast on at say 1240 or 1 o'clock, an<l with two cupo- 
lag one 60 inches and one 48 inches diameter, it h a good job 
to melt 60 tons by 5 o'clock, which means 15 tons per hour for 
two cupolas. Now, if an indcpendt'tu blower were used for each 
cupola, with the proper tuyers location » the time consumed in 
mehing could be cut nearly in halL This would make it possi- 
ble for l!ie molder to work up till 3 o'clock P. M. ai inulding. 
instead of beginning to pour off at I o'clock, which would mean 
two hours more. This would in a short time pay for several new 
blowers. 

When we refuse to g-ive our molders good fla-ks and good 
patterns to work with in order to save, we often loose more in 
had work than it would take to builfl new patterns and rtasks* to 
say nothing of the delays caused by failures of molders to make 
good work which may be directly traced to poor rigging. 

To those who have always considered thv building of flasks, 
an tuniecessary expense, and have practiced the most rigid econ- 
only in rci^fards to them, I w^ant to say that good molders arc 
hard to get and expensive. In shops where the proper apph- 
ances cannot be secured, they are hard to keep. Hut if vvc make 
the equipment of the foimdry a personal study, and build our 
flasks, patterns, etc., in a manner that will simplify the work re- 
gardless of first cost, the question of good mol^lcrs will he set- 
tlctl With all conditions as they should be antl tlie work and 
methods made easy it is possible to develop goofl moldera iuit 
of what men we have in our own ^hop or even out of men that 
have never handled a rammer or shnvcl. I would prefer the lat- 
ter as I believe there is much nuire economy in teaclung a gruen 
man how to mokl and paying him for scrap cast r^g^ for a cou- 
ple of weeks, and later receiving a fair day's work from his flotir 
the year aroimd, than there is in compelling a molder who has 
worked at the trade all his life to work in a different manner than 
he ha^ been accustomed to. 

The idea of economy with reference to pattern making is 
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in some cases a delusion. For instance it is more expensive to 
give a large gang of men one locomotive cylinder pattern and 
have them ram and finish two or more a day, than it would be 
to make two or more patterns and let them make one a day each. 
Two molders will accomplish more in a day than one half of 
what four men will accomplish on the same job with only one 
pattern. Besides this, much better work is the result of placing 
fewer men on the job. Hence where we have a number of cast- 
ings to make in a rush, it is cheaper to build an extra pattern 
than to crowd too many men on one pattern. 

In making iron flasks for locomotive cylinders it is econo- 
my to make separate flasks for the different sizes, where there 
is any great variation. It is false economy to try to use one large 
flask for aH sizes. The reason is plain enough. On the small 
ones the same amount of labor is required to ram it up as on a 
large one when one large flask is used. And in drying the mold 
double the amount of fuel and time is required, to say nothing 
of the danger of the large body of sand sag^ng and causing the 
mold to loose its proper shape. 

There are many other things that could be mentioned which 
cause much waste, such as insufficient dry sand and core oven 
capacity, crooked core plates, improperly constructed patterns, 
system of handling melted iron, casting, sand, flasks, etc. 

The different items I have made mention of in the above 
are not new to foundrymen. Although we all realize that these 
things help to increase the costs of production, there are many 
foundries to-day where just such conditions prevail. 
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FOUNDRY COSTS, 

Bv R, C. CUNNINGHAM, Hmlvukk, Mass. 

At the annua! meeting of the American Fuun<lrymen*s 
Ass*n luid in Buffalo a year ago. I prcsentctl a paper on "Foun- 
cirv Costs.*' The grouinl I Unyk at that lime was that we were 
doing a large amount of work in our foundries which only in- 
crcased uur costs and dicl not increase our production, this un- 
necessary work hciiig due to hadly made and worn out pattenis. 
The article was severely critieired by pattern-makers and oth- 
ers in trade Journals and hy jiersona! letters. One uiau weut su 
far as to say that the priucipal reason that foundrynuMi were uot 
consulted more in the construction nf patterns^ was that very 
few could tell l>y h joking at a drawing huw a pattern should he 
made« and during his twenty -five years experience as a pattern- 
maker he had only met one foundry^man w^ho eonhl read draw- 
ings intelligently. It was claimed that the paper had a tt^udency 
to create a had^ ft?eliug between fomulrymeu and pattern -makers 
and there would he canstaui wrangling as to how patterns shouUl 
be made, I certainly had no intention of saying atxy thing to be- 
little the pattern-maker or to provoke discord iti any shop. 1 
made the statement at the lime only in the interest of the foun- 
dry men » and I feel to-day that 1 am backed liy a large majority 
in what I said. 

Shortly after the convention I had an occasion to visit a 
prominent concern. In conversation with the manager he told 
me that he thought my paper would do good, and wautetl me to 
go through his works and tell him just where he could save 
money* He further added, "I think we are about np-to-date* 
but am willittg to learn." I went into his foundry and in observ- 
ing things my attention was attracted by a molder standing ap- 
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parenlly wailing for something. While I was watching him the 
workman next to him passed him over his rammer. He took it 
and went to work. L'pon investigating I found that these two 
niolders had only one rammer, one shovel and one No. 4 riddle. 
Neither had a fine riddle, brush, pail or bellows, nor in fact any 
of the tools that are usually furnished by the company. They 
had quite a number of helpers in the shop. Tliey did not give 
each of them a shovel. I spent the greater part of a day about 
the shop carefully observing the way the place was managed and 
I think I am safe in saying that 10 per cent, of the men did not 
have proper tools to work with and depended on borrowing 
from the other men or upon what they could pick up about the 
shop. 

As I was leaving the manager called me into his office and 
itiquired if I saw anything I would have different. I told him 1 
thought there was some things that could be improved upon, 
lie wanted to know what they were. I told him of the things 
I saw in the shop. He thanked me and said **I will look into 
it and 1 will write you.'' This happened about 10 months ago. 
I had forgotten about it when a few weeks ago the following 
came to me: 

"You will remember spending a day at our w^orks several 
months ago and of expressing yourself upon how you found 
things in the foundry. 

"The next day after you was here I went into the foundry 
\o find out the truth of your statement and I will have to admit 
you (lid not half tell it. I went into the foundry and stayed there 
«)vcr a week and I will say candidly 1 do not see how the men 
could do as much work as they did. In a few days every man 
had his supply of tools marked with his number. T stopped the 
niolders waiting around in the morning. I had all their pat- 
terns and flasks on their floors by seven o'clock. I have the 
ilasks fitted before the job comes into the foundry. The niold- 
ers work no harder than they did before, but we are turning out 
more castings and they are nuich better. Our expenses remain 
about the same, lower if anything, which shows a reduction in 
the costs. 

"The statements you made in your paper before the Amer- 
ican I'^oundrymen's Association last year were facts. Our foun- 




I sincerely hope you wilt ijive us another paper on the same 
subject this year." 

This letter crimes froni a man who thought his foundry was 
up-lo-date, and 1 have iio Uoul>t that liuTc are many more uf the 
same mind. Now I wish that every foundry man present at this 
conveiitfont when he returns tu his own home would g'o into the 
foundry and do as this man did. stay tliere a week or a month if 
necessary (it is a good heahhy place to stay) and just take no- 
tice of the jiatlerns that come into the shop an<l see if the niohl- 
ers have the proper ri|^^giiig. 

See that there is no w^aiting for anytliing. Give your mold- 
crs a chance and yon will he surpriseti at tlie resuUs. Now T 
wish every foundry man present to-day would try this and at the 
end of three months write me the results, no matter wliat they 
arc I w^fiuld like to kru>w how y<nt founri things in your shops. 
Those of you who are ahont yi>nr shops daily have no doubt seen 
and corrected every thing of this kind found there, l>ut tho^^c of 
you who walk throti^h your frjundry only occasionally are the 
ones that 1 want to take this to heart and bear in mind that the 
little annoyances are where the time is lost. Tliey may seem 
small in detail Imt are large enough in the aggregate to increase 
the cost of your castings. Hie time when we can get more than 
a (air day*s work from a man has gone hy and to-day every foun- 
dry' man must keep close watch on his costs and protluction or 
he will find tlie halance on the wrong side of his ledger, hi my 
opinion his only hope is to devise ways to do his work with more 
tmskitled labor. By doing this he will not f)e dictated to. but 
will have a chance to get more benefit of his brain work than is 
now accorded to the employer of skilled labor* 

There is one fact that we nnrst not close our eyes to, and 
that is that the tendency of organized labor is to keep the pro- 
duction down to the lowest possible poiitt. and at the same 
time increase the minimum rate of wages. Now with these coltl 
facts staring its in the face we must watch very carefully and 
see that no work is done that we get no returns for. An hour 
or two spent on a badly made or worn out pattern means an 
increase in our cost, and does not increase our production, and 
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in order to overcome this we must figfure and scheme to have 
thingfs so that the moulder can turn out more work. It 
is an increase in our production without any increase in our 
cost, is what we must aim for. To do this we must study every 
pattern, and if we can, by making changes, make a mould any 
quicker, we should not delay a single day in doing so. 

I want to give you one illustration on this point. We have 
at our works a pattern for a i6" steam piston ring. During the 
past twenty-five years the company has made thousands of these 
rings. They were moulded in the usual way. The pattern was 
made about one inch wider than the casting wanted, to be able 
to secure it on the face plate while turning. The ring is then 
cut off the desired width, and cut into four segments. The 
actual cost of labor on one set of these castings when they were 
ready to put into the cylinder, was seventy-five cents. The 
casting in the rough weighed twenty-three pounds. The finished 
casting weighed seven and one-half pounds. The waste piece 
cut from the ring, that went into the scrap, weighed six pounds. 
Nine pounds went into turnings. I expended three dollars and 
seventy-five cents on a new pattern and plates, and am now 
putting these same castings into the erecting room for four 
cents a set, besides the saving on the iron. I am saving seventy- 
one cents on labor on each set of castings. The company 
makes probably five hundred set of these rings a year, including 
the new work and repairs. The saving on this job alone amounts 
to three hundred and fifty odd dollars. A half dozen jobs like 
this would pay the salary for a good man for one year. 

1 do not claim that every job can be put on a machine on 
plates and the same results obtained, but even if we can get an 
increase in our production of 25 per cent, without any increase 
in our expenses, it is certainly worth trying for. Our company 
has put on during the past year over two hundred different 
patterns on plates, and on none of them have we made anything 
less than 50 per cent, saving. Any foundryman is welcome to 
come and inspect our patterns. We have no secrets about our 
shop. What we have learned by experience we are willing you 
should profit by if you wish. 

An amusing incident happened at our works a short time 
ago. A foundryman was visiting our shop and 1 was showing 
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him this same pattern vvhicli 1 have nitfiUioned here. After look- 
ing it over carefully he said: **It is a very fine idea* but I fail 
to see where you gel any credit for it. According to your own 
statement you have cut down your production about two-third,s, 
now* unlesis your firm does diflFerent from any other you only 
^et credit for what castings you turn out, where you formerly 
got credit for 25 pounds of castings, now you only get credit 
for 7^ pounds. It looks to me as if you were helping the ma- 
chine 5hop at the expense of the foundry/' I told him 1 wai^ 
working for a firm that gave credit where it was duct and T think 
that every company shoidd let their men understand that any 
improvements g;ntten up to reduce the costs or increase the 
production would be liberally paid for. It should be the aim of 
every foreman lo encourage this among his .men, particularly 
among tlte younger class. There is nothing that encourages a 
young: "^an as much as it does to ask his opinion. We must 
remember that from among the yoinig men we are to find our 
future founclry nianagers, and when they take the burden from 
OUT shoulders let us have the satisfaction of feeling that w*e ex* 
ffcised our ability to its fullest extent in filling up those danger- 
ous pitfalls and removing as far as possible the stumbling f^locks 
from their paths. 
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THE METALLURGY OF THE CUPOLA, 

By H. E. field, ANsuNtA, Ccinn. 



noslon brings tu our riiiiKl.^ tlitiiights of art, ethicaiion and 
cult lire. \W" liavc sbakcn the fotintlry thi^t fruiii onr cli)llies 
and have cunvc down licrt^ with a k-eling of rclii^f at havinj^ for 
a %\2i\ ur hvu escaped tlic worries and vexaiiotis which arc ni- 
scparalile from the foiuidrv husinesg. It is, therefore, with con- 
sidcrahle temerity that I midertake tu carry you hack in llnnij;ht 
to that part of the foundry which is the centre of most of our 
irnnhle?^. vi^.. the cn]K>la, 

1 have no ideal cnpnia to hring before yon> no improved 
wrinkle t)f center blast, steam melting, or ozone geiieraton 1 
fihall devote all the time you have so kindly place<l at my dis- 
posal to a stiitly \\{ the effects of melting upon iron^ antl npun 
the metalloids therein contained, Nnmerous contradictory 
litatcments concerning this subject which have ai>pearcd in re* 
cent books and journals, together with several retjuesis lor in- 
formation in regard thereto, have led nie to choose this some- 
what technical topic for my paper. 

The quality of cast iron depends, to a great extent, npon 
cupola practice, The best of pig iron can he changed into ui- 
ferior cast iron by poor melting; while an inferior pig may; by 
judicious melting and mixing, be used in high grade castings. 
There are hardly two cupolas in existence wliicli work under ex- 
actly the same conditions; w^ith the same sized tuyers; the same 
amount of blast; with etjiial height of tuyers from cupola bot- 
toms, etc. For ever}- variation in cupola arrangement ^ there is 
a variation of the effect in melting iron* The greater the dif* 
ference in the cupolas, the greater will be the variation in the 
melted product. Pig iron and coke merchants frequently find 
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that two firms engaged in exactly the same Hne of work and 
using the same iron and coke, get very different resuhs. Let us 
take as an example an experience which the managers of a cer- 
tain foimdry had with coke. They had used for a number of 
years a standard brand of Connellsville coke, and their cupola 
had been so arranged as to give the best results with this coke. 
The agents for another grade of coke, of a much lighter nature, 
finally persuaded them to try a car of their coke. After carefully 
ascertaining that a neighboring foundry was having excellent 
success with the lighter coke, they bought a carload. The first 
day it was used the trouble began and continued to such an ex- 
tent that no more of that coke would be taken as a gift, and the 
last of the car was worked up, mixed with one-half Lehigh 
broken coal. Upon inquiry, the cause of the differing results 
obtained by them and by the neighboring foundry, which was 
using the same light w^eight coke with such excellent results, 
was found to be this: In their own cupola the distance from the 
tuyers to the sand bottom was but eleven inches, while in the 
cupola in which the lighter coke was being used so success- 
fully, the distance was twenty inches. The tuyer area in the 
former was but one-half that of the latter, while the pressure in 
the former was greater by four ounces. This needs no explana- 
tion to one familiar with cupola practice. 

Turning from coke to iron we find that the percentage of 
loss or gain of the metalloids or impurities varies with the 
height of tuyers, size of bed, melting ratio, the size of the tuy- 
ers, pressure of blast, amount of flux, and the method of flux- 
ing. When pig iron, in the course of melting, comes in contact 
with the blast, and is acted upon by it, certain of the metalloids 
are burned out of the iron. This is true in all cupolas. The 
amount btirned out increases with the amount of air forced into 
the cupola by the blower. In the same cupola, and under the 
same conditions, irons varying in composition will lose different 
amounts of impurities. As the melted iron, freed to a certain 
extent from some of the metalloids, passes through the incan- 
descent bed of coke or coal, it absorbs new impurities from the 
bed. The amount absorbed varies with the cupola practice. 
From a heavy or deep bed, other conditions being equal, more 
impurities will be absorbed than from a light or shallow bed. 
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le temperature of the iron at this time has a decided effect 
ui>on the ainuunt of metalloids thus taken up hy the iron, as dues 
also the amount of flux used. With a hot running cupula and a 
larg^e amount of ftxix, little sulphur will be ahsorhed hy the iron, 
while a large amount will come oflf with the slag. 

There has been much discussion in the last year or two as 
to whether certain of the metalloids lose or gain in passing 
through a cupola. The great variation in the results obtained 
by reliable experimenters has led to a general belief thai there 
is no fixed rule which can be followed in figuring these cupola 
losses and gains. This idea, however, is incorrect, as I shall try 
to prove by taking up each metalloid separately, 

SULPHUR, 



Under ordinary condition, iron melting in a cupola takes up 
sulphur from the fuel. The greater the percentage of fuel, and 
the greater the percentage of sulphur in the fuel, the greater will 
be the amount of sulphur absorbed by the molten iron. The 
ratio between the total amount of sulphur present in the fuel and 
the amount a!jsorl>ed by the iron is dependent upon three con- 
ditions, first, the kind and quality of flux used: second, the tem- 
perature of the iron; antl third, the composition of the coke and 
iron. A projjer quantity of flux in a hot working cupola will 
lake care of a considerable amount of sulphur The sulphur 
It in the fuel as a sulphurette<l hydro-carbon has no ap- 
Ible effect in increasing the percentage of sulphur in the 
meltetl iron* This accounts for the fact that many foundries 
melting with coal obtain castings with a lower percentage of 
sulphur in proportion to the amount of sulphur in the fuel than 
do foundries melting with coke. The greater the amount of 
mangfanese in the iron, the less sulphur will the iron absorb; 
and it is possible in cases of yt^ry high manganese iron for that 
Iron to lose sulphur in melting: the sulphur passing off as man- 
ganese sulphide with the slag. 

SILICON. 

In passing through a cupola iron always loses in silicon. 
Tile amount of the loss tlepends upon two conditions; first, 
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upon the amount of oxygen brought in contact with the metal 
in melting, and second, upon the composition of the iron as it 
goes into the cupola. In giving the amount of silicon lost in 
passing through a cupola, authorities generally mention a fixed 
amount. This may have been true concerning the grade of iron 
with which the w riters were familiar. 1 >ut it would be wholly untrue 
concerning other grades. The greater the amount of blast, the 
more silicon will be burned out. The higher the percentage of 
silicon, the greater will be the percentage of loss in passing 
through a cupola. (By percentage of loss. I mean the ratio 
of lost silicon to the original amount of silicon in the pig). An 
iron nmning four per cent, in silicon, will lose up to twenty 
per cent, of its original amount, while tjie loss in an iron runnnig 
.2 of one per cent, is hardly perceptible. This variation in the 
loss of silicon is accounted for by the fact that the low^er the per- 
centage of silicon in the iron, the greater is the affinity of the 
iron for that silicon, and the mofe difficult will it be to oxidize 
it; while on the other hand, the greater the amount of silicon 
present in the iron, the less will be the affinity and the greater 
(he amount oxidized in melting. The percentage of carbon in 
ihe iron has a great deal to do with the loss of silicon in melting. 
This, however, will be taken up later under the consideration of 
carbon. 

PHOSPHORUS. 

A very slight amount of phosphorus is absorbed from fuel 
by iron in melting. It is practically, however, a constant quan- 
tity, the small increase being proportional to the amount of 
pho.**phorus in the fuel. 

MANGANESE. 

Manganese loses in passing through a cupola. Its action 
IV that (A a protector from oxidation and the amount lost m 
pansing through a cupola depends upon the amount of blast 
;iii/| a!s(j upon the percentage of sulphur in the fuel. The great- 
it tlw amount of air forced into the molten metal the more 




mang^anese there is lost as an oxide. The j^reatcr the percentage 
of sulphur in the hi el, the greater will be the percentage of 
manganese passing into the slag as a sulphide. Manganese is 
not united wtth iron* as a compound » it is rather alloyed with it. 
having practically no affinity for the iron. 

CARBON. 
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I have left this element until the last for several reasons- 
Principally, however, because its action Is nnderstood less than 
that of the other elements which we have to consider in connec- 
tion with melting iron. Carbon is really the life of cast iron. 
\*arioiis articles and papers have been written and ninch dis- 
cttssion has ensued in regard to the effect of melting upon the 
carbon in iron. Some say that it gains, others that it loses. If 
the foimder is to be able to control his mixtures by chemical 
analysis, he nnist settk' this question for himself. The articleji 
wntlen upon this subject are wholly misleading. In the early 
part of if}oo, there aj^peared an article in the *' Machinery/' writ- 
ten by Mr. J. R, Johnson, stating that iron lost carbon in rc- 
melting. This brought a reply from Mr. Thos. J. West in the 
following number, in which he contended that iron gained car- 
bon in melting, Mr. West presented a record of the remelting 
of the same iron five times. In ever)- case the iron gained in 
carf>on. In a recent number of the '* Foundry/' Mr. W. J. Keep, 
in answer to a question stated as a positive fact that iron lost 
carbon in passing through a cnpola. Tliese opposing statements 
from authorities nn mixing imu. can but discourage anvone who 
is attempting to learn from the writings of others the changes 
which iron undergoes in ujeltiug, A few weeks ago the follow- 
ing was referred to me Ijy a foundry foreman. In order to de- 
termine I he loss and gain in impurities in melting in his cupola 
he melted a quantity of No. 2 iron. He had the pig and the 
resultani casting analysed and figureil the differences. He then 
remelted some of the scrap from this heat alt me. He had this 
iron analysed and figured the change in carbon, etc. These 
two results were snflFiciently conformaiive to allow him to figure 
that his cupola lost tcTi per cent, of the carbon fn remelting. 
Sometime afterwards^ having occasion to make castings which 
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i^equired a very hard grade of iron, he had these casting ana- 
lyzed and found that instead of losing ten per cent, of the car- 
bon, his iron had gained in carbon in passing through the same 
cupola. It was a case of Mr. West and Mr. Keep illustrated in 
the same foundry. In the experiment of Mr. West, spoken of 
above, an iron running below one per cent, in silicon was used, 
and this iron gained in carbon. In Mr. Keep's stove plate work, 
iron running high in silicon is invariably used, and such iron will 
always lose carbon in melting. 

Iron may both gain and lose in carbon in passing through a 
cupola, and whether the gain or loss predominates depends, first, 
upon the original composition of the iron, and second, upon the 
conditions or method of melting. An iron while passing down 
the cupola has a portion of its carbon burned off, the quantity 
depending upon the amount of blast and the time which the 
iron consumes in passing through that zone of the cupola, where 
the oxidizing influences are at work. After having a portion of 
its carbon removed, the molten iron comes in contact with the 
incandescent coke in the bed, and from this it absorbs carbon. 
The hotter the iron, the larger the amount of fuel, and the longer 
the iron remains in contact with this fuel, the more carbon will 
it absorb. If the amount of fuel is sufficient, the iron may ab- 
sorb more carbon than it loses in passing the tuyers, and thus 
the iron will have gained in carbon. If, however, the blast is 
heavy and the ratio of fuel to iron small, the iron will lose more 
carbon in passing through the oxidizing zone than it can pos- 
sibly pick up from bed, and thus the iron loses in carbon. These 
two conditions are at work every day in our cupolas. Melting 
with low blast and high percentage of coke will cause a gam, 
in carbon, while the high blast and low percentage of coke will 
cause a loss of carbon. 

The original composition of the pig iron will have much to 
do with the loss or gain in carbon. An iron made at the blast 
furnace with a large percentage of fuel will be high in carbon. 
This if melted in a cupola with a small amount of fuel, will lose 
in carbon. While a pig iron low in carbon, made by a blast 
furnace using a small allowance of fuel, will, when remelted 
in a cupola with a relatively large amount of cake, gain in car- 
bon. A low carbon iron, then, will tend to gain in carbon, while 




a high carbon iron will tend to lose in carbon in nultinij in a 
cupola. 

There is one more factor which we must consider in dis- 
cussing this loss or ^aiii of carbon in cupola practice^ and that 
is the effect or rather the relation of silicon to carbon in this 
process, I have said that lo%v carbon iron gained in carbon. 
Ijet us now t|ualify this siatenicnt by saying that a low carbon, 
low silicon iron, will gain in carbon. Carbon and silicon, al- 
though they are analogous elements in many of their properties, 
have always been considered to be almost opposite in their ac- 
tion on cast iron. Tlie facts of the case are, that their actions 
are almost identical, although the results are different. Pure 
iron we know will absorl) carbon up to 6.67 per cent,, while it 
will absorb silicon uj> to 2^ per cent. One part of carbon tlien 

■ is about ^^ times as effective on cast iron as is one part of sili- 
con. We find this ratio to cxi?t in our |)ig antl cast iron to a 
marked degree, l*or every rise of 0.1 per cent, in carbon in our 

■ pig iron made inider the same conditions^ there will be a cor- 
responding decrease of 0.35 per cent, in silicon, and vise versa. 
Tbis applies in the same manner to our cupolas, VVheji we melt 
a pig of say j per cent, total carbon and i per cent, silicon, we 
would expect under ordinary condhions, a gain in carbon. If. 
however, we melt a pig of j per cent, carbon and 4 per cent, sili- 
con, we are ^ure, under the same conditions, to find a loss in 
carbon. Iron in the melted slate may be thought of as a solu- 
tion in which carbon and silicon each reduces the power of llic 
iron to dissolve the other 

We liavc found then, that a small perceniage of fuel, high 
blast, high carbon, antl bigh silicon tentl to causae iron to lose in 
carbon, while low blast, large percentage of fuel, low carbon and 
low Silicon tend to cause iron to gain in carfwn in niching. 

When we consitler the great variety of iron in use in foim- 
dr>* practice, and the divergency in cupolas, wt can readily un- 
derstand that nu hard and fast rule can be laid down for all 
cases. Every foun*lrynian must tin<l tnU for himself, in bis own 
cupola, and with the brands of iron which he uses, or else he 
must obtain his knowledge from someone whose experience 
is similar to his own. 

Are our cupolas so arranged as to produce at the tea^t cost, 
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the best iron for our work? Are we, in order to save a few 
cents, running them with the least fuel possible, and paying out 
at the same time, dollars to obtain the superior grades oi iron 
necessary when iron is melted with little fuel? Are we melting 
with heavy percentages of fuel, and then adding limestone lo re- 
<hice sulphur, and steel to reduce carbon? Are we using high 
MJlicon to soften, when it is really high carbon that is needed, 
or hiii^h carbon when it may be that high silicon would answer 
the purpose very much better? 

I*\)r various kinds of work, different grades of iron are re- 
<juiri'(l;st<)ve plate and the like demand fluidity and softness, and 
to Mccurc these an iron high in silicon, high in phosphorus, and 
f alluT low in carbon and manganese is most used. For light ma- 
rhifirry, an iron high in silicon, medium in carbon and phos- 
phorus and low in sulphur and manganese is necessary. Me- 
fllutn machinery requires an iron medium in silicon and carbon, 
low in phosphorus and manganese. In heavy machinery where 
wri^{ht rather than strength is desired, and where castings must 
III' irvv from shrinks and segregations, iron low in silicon and 
phosphorus, high in carbon and manganese is essential, and a 
qoMMwhat higher percentage of sulphur may be permitted. In 
< iuiiuKii where a high strength is desired, an iron low in silicon, 
low in carbon, low in phosphorus, low in sulphur, and medium 
III manganese is necessary. Cupolas then, should be so con- 
i>lMh li'd as to best melt an iron suited for grades of its particu- 
Ifil foiMuhy. 

'Ih*' height of the tuyers must regulate the manner in which 
(III Hon is taken from the cupola. Low tuyers necessitate that 
(Ik imh) be drawn from the cupola as fast as it is melted, and 

I IIIm I b'' Iieid in a reservoir or taken away in small ladles. High 
IIP. f |h it\U'}\\ the iron to be collected in the hearth of the cupola 
»HmI I'' b*' <lrawn off in large taps, and have the advantage of 
lilloviMip: ' raiu* ladles to be shifted while the iron is collecting in 
(III Hij/ol.i. When k)w tuyers are used for filling crane ladles. 

II iMi^ Hum* is apt to be lost in changing the ladles, two spouts 
vIimmM b' iisrd, one ladle being placed in position while the other 
{^ lllllHu We have mentioned that for stove plate and like 
^\^l|r' ol vvoik, a high silicon, low carbon, low sulphur and low 
^MMM^M .>( iron is best suited. We have also mentioned that the 
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limoiint of carbon and sulphur which an iron will ahsnrV* is fle- 
:pendent upon the aniouni of fuifl which it passes through. Hence 
for stove plate, and hke work, the lower the tuyers, provided 
I hey arc consisteui wfth good melting, the better snited will the 
iron lie for the work. This <lucs not interfere wit It the general 
practice in slove plate shops of removing the iron in hand ladles 
and by trolley tracks as fast as it is melted. Light and mediutn 
machinery eastings rcijuire only a medium carbon percentage. 
and are nmch more advantageously mehed in low tnyer cnpolas. 
^fehe somewhat lower silicon used in this line of work furnishes a 
Slgher earbtm than is present in stD%'e plate iron, and the small 
bed gives a low sulphur percentage. In the heavy machinery 
w^here softness and soundness are requiredi a large bed !ias ati 
advantage. Low silicon irons which arc cheaper may l^e nsed, 
and tite carbon absorbed from tlie deep bed makes an iron high 
in carbon * while the resulting high percentage of snlphur is less 
rletrimental in this heavy gratle of work, llie dec]) hearth allows 
the collection of a large anionnt of iron an<l thus makes the cus- 
tom of tappittg itUo crane ladles practicable. In the so-called 
strong irons, nanictl by some giin iron» by others semi-steel, wt 
have a somewhat more coniplieated problem. These irons must* 
first of alb be low in carbon and low in sulphur, and it is just 
such irons as these that absorb most rcailily carbon and snlpluir 
from the fneb There are cupolas in operation i!i many of uur 
foimdrjes from which it is practically impossible to obtain an 
iron aljove 28,000 pounds tensile strength for the reason that 
ihc height of the tuyers requires so great a depth of fuel in the 
bcfb that the iron will absorb an amount of carbon and sulphur 
so great that it is im|)Ossibie to get a strong casting. For the 
melting of tliis grade r^f iron, low tuyers are essential, and, of 
course, the iron must be removed from the cupola as fast as it is 
melted. The majority of cut>olas in operation to-day have ex- 
tremely high tuyers* ami we have seen that these are advantage- 
ous for but a single grade of work. In advocating the lower 
tuyers for cupolas l have always met with the above mentioneil 
objection in regard to changing the ladles in time to prevent the 
iron getting into the tuyers. It is to obviate this difficulty that I 
suggest the double sjKuit on cupulas which are so arranged as 
to make this possible. Tlie modern tendency in building cnpo- 



58 

las is to make the tuyers as low as possible in order to show a 
high fuel ratio, and I venture to predict that they will be built 
much lower as soon as the double spout arrangement is more 
universally adopted. 

The time has come when all foundtymen must unite in im- 
proving cast iron. There has been a tendency for each foundry- 
man to keep to himself the results of his own investigation. 
This is no more than natural, but it has proved a short sighted 
policy. The fact that you can make a good quality of castings, 
is no excuse for allowing another founder, through his ignor- 
ance, to deprive the cast iron market of certain classes of work 
which an intelligent iron founder could supply as efficiently as 
can the maker of steel. There is a large amount of work now 
being made in steel which good foundry practice could have 
saved for cast iron. The engineer who has once been disap- 
pointed is not apt to blame the maker so much as the product, 
and so steel is specified where cast iron, through faulty practice, 
has failed. In its struggle to hold its own cast iron must look 
to advanced cupola practice for its mainstay. Every branch of 
the iron business is advancing with rapid strides. Our foundries 
must wake up to a reHzation of these conditions. Engineers are 
more strict in their requirements of cast iron, while founders are 
drawing closer specifications around the pig iron furnace men. 
They in turn are constantly advancing, and I believe in spite of 
statements to the contrary, that blast furnaces have never pro- 
duced a better and more uniform product than they are produc- 
ing to-day. The adoption of standard methods for analyzing 
and testing, the agitation for improved grading, prove the steady 
progress in those branches which are vital to future foundry suc- 
cess. Let us then look to our cupola practice, and see to it that 
in the general progress the very heart of our foundry is not 
neglected. 

For your Buffalo Convention last year, I wrote a paper 
urging an advancement in foundry metallurgy, suggesting that 
time which was being spent on worn out topics be devoted to a 
study of advanced metallurgical conditions. With this thought 
in view 1 have studied the various cupola conditions most need- 
ing attention, and have presented to you a few of the conclusions 
at which 1 have arrived. I have again endeavored to clear away 
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Some of the disagreements which fill foundry literature, and if 
I have at all succeeded, let me once more ask you to press for- 
ward in this investigation, remembering that the very existence 
of the cast iron foundry depends upon its meeting the ad- 
vancement of steel with advancement of iron, the cheapening of 
steel with the cheapening of iron, and the improvement in steel 
with improvement in iron. 
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CAST IRON, 

By PERCY LONGMUIR. Manchester, Eng, 

Thf tcmi **Cai5l Iron'' embraces irons jjossessiiig widely dif- 
ferent properties. The pig iron of the chemist and the cast iron 
of the founder arc, of course, synonynioiis terms, cast iron being 
to all intent and purposes rcntelted pig. Generally speaking, cast 
iron may be regarded as* metallic iron, associated with varying 
aniotints of carbon, the content of wluch is seldom lower than 2 
per cent. In addition to carbon there are always greater or less 
aniuunts of silicon, manganese sulpluir and phosphonis present 
it! every variety of cast iron. 

Otlier things being equal the mechanical properties of any 
variety of cast iron depend upun the amount of these constituents 
and the relationship they bear to each other. This combination 
may be such as to favor the production of a high quality iron^ 
or it may be such as to produce one that is poor. High and 
hi\v t|uality are terms of convenience rather than of exactitude. 
and every iron produced is applicable to some definite purpose 
for whicli its quality may be regarded as good. 

In reviewing the constituent elements of cast iron the fore- 
most and most important in effect is that of carbon. 
Thougli it can hanlly he said that the presence of any one ele- 
ment definitely rules the quality of cast iron, yet this element 
closely approaches this position. In a large measure it is the 
amount of carbon present in any iron that determines its quality 
and the purpose to which it is adapted. With average grades of 
cast iron the total carbon present varies between 2 and 4.5 per 
cent. This latter amount is exceeded in certain alloys such as 
ferro-mangancse or ferro-chrome. but these are instances dis- 
tinct from the cast irons. The actual occurrence or mode of ex- 
istence of carbon in iron is to some extent a controversial matter* 
To the founder, however, who must necessarily keep on the prac- 
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tical side of science, carbon is known in two conditions, these are 
as free carbon or graphite, and combined carbon or iron and car- 
bon in a state of definite chemical coml>ination. 

Cast iron, whilst fairly strong in compression, is weak in 
tension. Apart from other contributory causes this low tenacily 
may, to some extent, he explained by the dijstriliution of the 
free carbon which is familiarly iihown in a fractured sample of 
ptg^ iron. The flakes of graphite or free carbon when the cast 
iron is in tension, act as isnlaitng mt-dia, and a series of these lit* 
tie ciit5, as it wiTe, offer a convenient route along which fracture 
may readily travek With a compressive force these comlitions 
are not so evident and consequently cast iron is well adapted to 
resist crushing forces. Naturally a high content of free carbon 
denotes a soft iron* but it is the amount of condjined carbon 
that r collates the quality of any iron and determines its snita- 
bility to meet any specific purpose, Tliis relationship of carlion 
and iron is shown to best advantage with the steels, and in all 
steel w^orks practice a given content of carbon denotes that steel 
to be applicable to a certain definite purpose. For instance a 
steel of razor fjuahly would never meet tlie conditions required 
from one of "axle" or *'tyre," temper and vice versa. 

Hence standards have arisen which in the case of ordinary 
iron carbon steels are of almost universal recognition. These 
mav be brieflv summarised as follows: 



ciii«i»orsi«i. 


Content ofCdrbcm, 


PuriHMC. 


Bessemer 


o 20 per 


cent* 


Plates, Sheets etc. 


** 


o.as * 




Axle steeK 


.1 


0.30 '* 




Tyre steet 


i. 


0.50 ** 




Spring steel 


Open Hearth 


0.20 ** 




Bailer plates. 


M 


0.65 ** 




Spring steel. 


11 i» 


I 30 *• 




Tool steeL 


Crucible 


0, r/O ' * 




Chisel steeL 


1* 


1 10 *' 




Large files, drills, steels 


II 


1.30 ** 




Turning tool aeels. 


II 


U40 ** 




Saw file steels. 


II 


1.50 " 




Ra^or steels. 



The utility of carbon standards so well shown in the fore- 
going table unfortunately cannot be carried to the same exaeti- 
tude in the case of cast irons. But recognising combined carbon 
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as tlic controlling factor the following four percentages give ap- 
proximate representations of the quality denotetl by tliat per- 
centage : 



Cctnteat of Combined CnHion. 
o. 10 per cent, 
0,20 '* 
0,50 *' 

0,70 •• ** 



Viiriety of CmM Jroo. 
Dead soh. 
Soft. 

Highest leosjle slrength. 
Hrghesit transverse ** 



Tliese figftires relate of course to irons of normal qualities. 
The tlifiicnltic!^ in fixinj^ exact carbon standards for cast in^ns are 
frrcat, owing to the complex cliaractcr of the metal and the high 
content of elements other than iron, 

iToni carbon to sulphur is a fairly natural ste]> owing to a 
relationship often fomid between tliese two elemettts in a series 
of ascending^ irons produced front a similar grade of ore. Sul- 
phnron<t irons, apart fmm other drawbacks, are ^aMierally speak- 
in^ '*hard/* 111 is hardness and the relationship just spoken of 
may be fotmd in the fact that high sulphurs usually accompany 
high combined carl>nns. A glance at the following series of 
ascending irons will illustrate this feature: 



Number of Iron 



Combined Carbon 
Sulphur 
Silicon 



1. 10 1.30 

T . 50 U SO 



Moitlrd D^tte 



I. So 3.00 

O* ! S O 20 

0.70 0.30 



When producing iron in the blast furnace the tower tem- 
peratures favor the production of sulphurous irons, high in com- 
liiiie<l carljcin and corres[iot!dingly "hard"* or *' white." These 
conditions are itucnsitied if the slag be strongly acid, and are re- 
stricted if much manganese be present* sulphur in the latter case 
conibiniiig with the manganese, forming a slag of nianganous 
sulphitle* These ctniditions are interesting to founders in that 
the cupola furnace hears a certain analogy to the blast furnace. 

With the cupola slow melting, accompanied by a low tem- 
fjerature, yield cunditions which fcivor the taking up of more 
sulphur from the coke than is the case %vith qtiick working at 
high temperatures. An interesting increase in sulphur resulting 



(rom three remeltings is shown bdow, which, fay the n-ay, is not 
l^iveii as representing first-lass ntdtjn^ practice. 



J^mirU 



Sulphur % 



0.1a 



Phosphorus ajipears to have little effect on the cntnbined 
carbon, and in a series of ascending irons this element ttstially 
remains fairly constant. To some extent it lightens the appear- 
ance of a fracture and has a slight hardening effect on the iron 
\% ith %vhich it is associated* From a foundry point of view phos- 
phorus is not nearly so harmful as snlphur, and is less of an evil 
to the iron founder than the steel maker. Phosphorus in cast 
iron promotes soundness, increases fluidity, and with it the ca- 
pacity for taking^ and retaining the sharpest details of a mould. 
Castings such as machine details, gearing and the Iike< which 
have a fair amount of shock to resist, may contain up to 5 per 
cent, phosphorus. However the general run of castings may con- 
tain up to 1.5 per cent., but higher percentages than tliis are only 
advisable for castings in which strength is immaterial. 

Manganese increases the capacity of an iron for carry mg 
carbon and by permitting the formation of double carbides of 
iron and manganese increases the hardness according to the 
content present. This hardening effect is, however* neutralized 
in the presence of high siHcon, 

Iron and manganese combine in proportions up to 80 per 
cent, of the latter, the product being the familiar ferro-manga- 
nese. With lower amounts of manganese, that is between u 
and 20 per cent, the product, is known as ''spieger* or "spiegel- 
eisen/* 

Manganiferous pig irons are specially useful in foundry 
practice for mixing with others contaminated with an excess 
of sulphur In this manner manganese may act as a softener, 
that i* by effecting the removal of sulphur. Generally manga- 
nese incrcasen the hardness and closes the grain, and hence is 
valuable in catiting^ that have to be finished up dead smooth. 
With an iron in which silicon and sulphur are normal trom f to 
1*50 per cent.g manganese ivill do all that is desired. Of this 
qtiantity a certain aniotmt will be oxidised, which, varying with 
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furnace conditions niay reach a total of 40 per cent 

Silicon is present in every'^ variety of cast iron, and owing^ 
to its effect on t!ie fonnation of comjnnecl carbon has been con- 
veniently regarded as a ready means of controHing the quality 
of an iron. Silicon acts indirectly as a ''softener*' Ijy producing 
conditions which favor the precipitation of carbon in the graph- 
itic fomi. and other things being equal results in an iron» the 
softness of which depends ujwn the extent of this precipitation. 
Hence the silicon contents of various irons offer ready means 
lor the adjustment of mixtures, and consequently there have 
arisen silicon standards* In general practice these standards 
cover the percentages of silicon from 0.5 to 2.5, ranging from 
r castings such as cylinders and valve bodies down to soft cast- 
pings, pulleys and the like. The influence of silicon on cast iron 
has been very fully investigated by Professor Turner* of Birm- 
ingham I'niversity in f^n gland, and by Mr. W, J. Keep, of De* 
troit* Tlie following tal>lc is a summary of Professor Turner's 
results: 



Cast irDQ yielding m&xJmum b^rdness 
*• " *' *' crush mg strength 



density in mass 
crtishiagt tensile, trans 

verse streogth 
tensile strength only 
softness and general 

working qualities 



Content of sill CO u pPT ceut 
o*6o 
a 80 



3.50 



The ntility of silicon standards is shown in the foregoing 
table, and for general pnrjioses a mixture figured on the con- 
tent of silicon alone will give a reliable result. lUit it must be 
remembered that silicon acts indirectly, and that it is the com- 
bined carbon thai rules the destiny of any iron. The relation- 
ship of silicon and combined carbon are shown in the analyses 
quoted earlier in this pa pen 

Very !>riefly the elements present in every variety of com- 
mercial cast iron, have been mentioned, and in addition to these 
already quoted the mnuber nmy be increased by the desired or 
accidental presence of other metals, such as aluminum » copper » 
titan iimi, chromium, etc, Tlierefore the simplest variety of cast 
iron is necessarily of a complex character, the physical proper- 



lies of which are dependent upon the relationship these con- 
stituents bear to each other. 

Of tliese constituents there are never less than seven present, 
or if we regard cast iron as a single metal, contaminated with 
foreign elements, we then have a body of iron associated with 
greater or less cjuanitties of other six dissimilar hcwlies. Tliai 
is to say iron is the matrix* antl through this are distributed — 
as fruit through a cake — the other ingredients. Questions nat- 
itrally arise as to the mode or manner of this distribution. Does 
(he element in fjuestion penetrate tlie iron evenly and as an cle- 
ment? — if so my illustration of the fruit through a cake is inad- 
missahle. Or h the element distribntetl in patches, as an ele- 
ment, throngh the iron? That is to say, do particles of iron. 
particles of manganese and particles of sitlphur exist in coii^ 
tiguity, and as free elements? With the one exception of 
graphite, practical experience would not confirm such a sup- 
position. On the other hand do the elements form definite com- 
pounds with portions of the iron in whicli they are held, and in 
the cold solidified metal exist as definite chemical compounds? 
A further point also occurs under this head, and that is as to 
the manner in which enormous physical changes are pro- 
duced by the presence of exceedingly small amounts of foreign 
matter— sulphur forming a familiar example of this effect of 
traces. These and like questions lead one into a maze of 
scientific theory and speculation. Tlicrefore the following frag- 
mentary jottings are merely suggestive, and not in any sense 
conclusive* 

In viewing the seven constituents that iogether form cast 
iron, it is evident that one, graphite, does exist in a 
state of freed(3m — ^that is as a form of carbon pure and simple. 
It has a mechanical effect as shown earlier, and it produces soft- 
ness in the iron indirectly by reducing the amount of carbon 
available for combinatinn, (iTaphitc, therefore, having only a 
infchanical effect, can only act within fairly well recognised 
limits. But it requires no great stretch of imagination to realize 
in part the latitude in character offered by the remaining six con- 
stituents. Carbifles of iron and manganese, sihcides of iron, 
sulpliides of iron or of manganese and phosphides of iron niter* 
spersed through free iron offer a range of latitude, varying ac- 
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cording to tilt degree of the penetration of the iron by the com- 
potintk. In this manntr the effect of mere traces may be fol- 
io wed. Sulphur in suitable com hi nation with iron or manganese 
in the form of a brittle sulphide, will occupy an area ont of all 
proportion tu the niinnte t|naiUiiy of free sulpimi* originally pres- 
ent — the trace thus hecoming enormously multiplied, antl its 
effect carried to a far greater extent than any possible by the 
element in its free >tale. The energetic effect of small amounts 
of combined carbon may ht accounted for in this manner ami 
with an increasing content of carbon a greater distribution of 
the carbide occurs anil \ields a tlegree of hardness proporiionale 
to the amonnt of caH>ide present. It is evident however, that a 
point must be reached at which saturation txcurs, that is to say» 
when the irun has cunil>incd with ns much carl)on« phosphorus 
or ^other element as it can hold — the intrusive conipoimd tlien 
penetrating the whole of the metal and corresponding with the 
disappearance of free iron. That this is the case has been very 
clearly and forcibly demonstrated by Professor Arnold in his ex- 
haustive researches on carbon on iron. 

I'^irther thoughts are also snggested in that each of these 
carbides, silicides, phosphides and sulphides possess varying co- 
efficients of coniractiun and must necessarily possess varymg 
points of crystallisation — that is to say* the compounds will crys- 
talise according to their degree of fusibility and therefore crys- 
tall i sat iun may extend over a wide range of temperature. Con- 
versely on heating the more fi:sible compounds will naturally 
be the first to soften and liquify. Therefore at temperatures far 
below solidification ] joint there may exist within the frozen met- 
al pasty or semi-pasly |iarticles of a readily fusible compound, 
Fountlers who have observed pig iron melting on the hearth of 
a reverberatory furnace or an ingot of brass in a crucible, will 
have noticed on exudation of these fusible compounds before 
the liffuifaction of the pig or^lie ingot, 

Tliere must be then within a mass of cast iron containing 
say 03 per cent, iron and 7 per cent, of other constituents, many 
conflicting forces, and the question arises at what temperature 
is an equilibrium established. It is evident that in large cast- 
ings these internal forces are intensified by the unequal cooling 
from outside to centre, and that In a mass so cooling each rise of 
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temperature towards the interior will represent a more or less 
distinct state of strain, but as the outside crust freezes the intern- 
al strains are imprisoned and the question again arises when is 
an e(|uilibrium established. 

These thoughts are of interest chiefly in the case of castings 
which are employed in positions in which temperature plays a 
part. It is within every day experience that occasionally a cast- 
ing successfully treated hydraulically will fail when put on steam 
trial. May not this failure be due to the presence of compounds 
which are affected by the temperature of the steam? Imagining 
for one moment a solid consisting of several dissimilar mgrcd- 
ients distributed with more or less regularity through a common 
matrix, and we have a fair idea as to the structure of solidified 
cast iron. On the application of heat an expansion occurs and 
the more fusible areas distributed through the iron begin to soft- 
en and so destroy the continuity of the mass, rendering it liable 
to rupture by shock. Assuming that the temperature be too low 
to soften these compounds, but that it be sufficiently high to 
modify their structural arrangement, we then have a possible ex- 
planation as to why in certain cases a casting will resist a definite 
pressure applied by means of cold water, and yet will leak on a 
similar trial by steam. 

Temperature and pressure seriously affect the working life 
of any casting, but generally speaking iron castings are not sub- 
jected to extremes on either hand. 

l^irther than this it is usually the custom to design castings 
nf greater bulk than that theoretically demanded in order to se- 
cure stability. This excess of bulk forms in most cases a reliable 
factor of safety, allowing the casting ample margin to efficiently 
meet the usual working ctnulitions. It is of course abnormal 
results that direct attention to the possible combination of the 
constituents of cast iron in either beneficial or adverse forms. 

The writer had hoped to illustrate this paper by a few iiii- 
crograi)hs and typical cast iron, but regrets that the available 
free' time precluded this. 
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SHOP TOOLS AND RIGS. 



By James A- Morphv, Erie, Pa . 



Among the greatest economizers in our modern shops are 
properly designed took and rigs, and not enough attention is us- 
ually paid to this end of the business* I do not mean to speak 
of such special foundry machinery as is usually procured from 
foundry supply liouses, but those indespensable tools of otir 
tiwn "get up'' for lifting and conveying our molds and material 
am! the rigs we use for making our molds in sand and loam. 

Aside from first class management, the design and equip- 
incnt of a shop is the greatest factor in cheap production. No 
shop with pretensions to being modem, should be without one 
or more travelling cranes, but these should be supported by a 
system of aiixilliary lifts along the sides of the shop. That trav- 
elling cranes are in many places a detriment to cheap produc- 
tion instead of an aid is partly because of this omission, and 
partly because many places do not know how to work them to 
the best advantage. It is a patent fact to all close observers that 
in shops having the best equipment, molders are kept continual- 
ly waiting for lifts. Many reasons and excuses can be given, 
but the principal one is that our own inventive abilities have not 
kept pace with the times. Our flasks are ilesigned without any 
thought of quick handling, and our lifting and hitching tools for 
file most part remain a relic of 30 years ago. 

When a journeyman I worked in some large shops where 
only one set of lifting chains were provided, and when they 
broke, which was quite frequently^ because of ill usage, the great- 
er part of the shop*s crew was idle, w^aiting until they were re- 
paired, which took some time as in one or two instances the 



blacksiniith's shup was at a considerable distance. 

That there should he two or mure sets of chains of different 
sizes as well as plenty of hooks, slings, etc., the best managers 
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will admit. Fig, I is a ^tyle of lifting chain which I have in use. 





it adapts itself to four differeni lengths and gives admirable sai- 

isfacliun- Two large links, la) l>cing placed al convenient points 
ttj allow for tiic doubling up and insertion of tlie hook (bj. Fig. 
[I i.s a <ikttch of the liandiifst lifung: apparatus used in the foun- 
dry. Its easy adjust ibiHiy ami cjuick action are its best recom- 
mendatinns. The skelcii i^hows it hitched on a large cyctinder 
flask, (jnst the opposite from the way it is usually hitche<l on 
long Hasks). Wlien the flask is lifted oflF it is set so that the truri' 
nions will rest in the horse at the right of the figure. The cope is 
then easily turned over by the men and the crane can pass along 
to further wurk. This operation when managed properly docs 
not take more than a fraction of a minute. 

The figure also shows a method of binding which as far as 
I am aware is a new departure. It does away with the necessity 
of placing long holts in bottom and top of flasks, and then 
seremng them up with binder in position. The cyclinder flask 
shown has no bars, although the hore is 2S'\ but instead an iron 
l^rid on top to which arc attacheil vvrougfi iron eyes for the bind- 
er to go through. They arc also cast in the grate on the bot- 
tom. All that it is necessary to do is to push the binder up a 
little and let it fall into its place in the hotloni plate. A few 
wedges here and there and it is secure. By this means a man 
will securely bind a large mold in a few minutes. By some oth- 
er methods in vogue this would take hours. 

There is another point about the cant-hooks that should 
not be lost sight of and that is where copes that are only partly 
rammed up or have cores hanging from them, so as to make a 
level lift with the chains tedious, they are just the thing, as they 
will catch etjually well anywhere on the flanges. For lifting any 
eastings that have flanges or other projections out of the floor 
they have no superior Tliey are perfectly safe and when in use 
a short lime they are considered indispensable. 

TIte shifting or changing hook is a valuable looh and most- 
ly all shops have some kind of an arrangement. As it is usual, 
when carrying cores, ladles, and miscellaneous loads on the trav- 
eller, to first set them down t^efore transferring to another crane. 
much time is saved by using a proper changing hook. With a 
hook such as is shown in ttte sketch Fig. j, it woukl be a quick 
and easy operation to lower off a load from the traveller to one 
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of the side jib cranes. The hook has the advanlaj^c of a small 
first cosL No welds, easily managcfL and thoroughly safe and 
MTviccablc. 

The method of niaktng flasks and the style of construct ion 
i* a matter of ^reat importance to most shops. 1 grencrally have 
a frame or outline of the part I want made by the carpenter, and 
the rest swept in the floor and cast open sand, 

I append a sketch of a rather crooked *'ng" for nmkingf the 
honsin^ of a large vertical engine which was tnadc in this way. 
Ih ji^eneral dimensions are about 13 ft- long, 4 ft. wi<Ie and 4 
ft, deep. Aside fronr the cost of the metal, bolts and pins it cost 
nje for pattern making $2.50, molding $14.07 ancl common lalior 
fj.oD, or a total cost of $19.57, ^htch certainly is cheap for a 
flank of its sire. The bottom plate was made in two parts so a.s 
to cnnie in handy afterwards for core plates as shown in Fig. 4. 
Th<? siketch itself is shown in Fig, 7 . 

Speaking of core plates, how many of us are there who have 
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FIG. 4, 
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IfM t^cn the tlip shod manner in which they are constructed in 

nil ihopit and how core-makers have to put chains around core 

-1 plate to enable them to ''roll over/* Such a method is not 

I*, in the best practice except in extreme cases, A plate 

fh^ !>#' U view of which is shown* accomplishes the purpose of 

i^ihU *'**^ *'**^*^ ^^^* ^"*^ ^^^ rolling over is easier, far quicker. 



aiui safer. The box will not slip froni ihe plate if securely 
ctamp^ii as it shuitld l^e in any case. In sonie cases I cast in steel 
iniiinions on the cndji and find they often come in very handy. 
In other*i 1 core out hole and thread it. so that a trunnion with 
a siamlard thread can be screwed in in case of necessity* Many 
cores arc got out of shape by rolling over in tlie old way, besides 
marring the boK^s. Plates should be well ribbed and strong 
enough to prevent springing. The plate shown is a time saver 
an<l has many advantages over those in ahnosi universal use. 

The most clumsy tool among foundry lifting devices is the 
more or less modern I beam, and the cast iron and oak beams 
will remain with us for many years to come. For ver>' large 
work I prefer a well designed cast iron or cast steel beam, while 
>r medium work I have a decided liking for the oak on account 
its lightness and general handiness. An oak beam like the 
sketch I made some time ago, and it is a perfectly satisfactory 
tool in every respect. It will be seen that the beam is not weak- 
ened at any point by holes for the devices, they being bolted to 
a wrought iron strap nmning tmder the beam and farmuig a per- 
feet rest for it. It is secured to the beam with lag screws. A 

beam* hook and sling are shown in the illustration. 

There are really few flask pins that give satisfaction. The 
device shown in Fig. 6 ! have in use nearly two years on a set of 
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^iciich flasks, and so far is perfectly senHceable in ever>* respect. 
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It cofnbines the handle pm and clamp, or fastening device, by 
simply pushing^ in a cut spike when the flask is clot^d, there l>e- 
ing a shoulder on the pin for this purpose. Tlie device is cast 
iron* I also employ the same style with slight alterations on all 
my wooden t>oxes with very Ratifying results. The flask has 
not to he cut to put them on as they are simply screwed to the 
side. They are very quickly put on and the molder never has 
to take his lifter to pick the dirt out of the holes. 

There could be many other things said on this inexhaustible 
subject which the limits of a brief paper of this kind necessarily 
curtails. *' Repeat moulding ' in loam and sand» and special rigs 
for rapid molding. 1 may in the near future make the subjects 
of another paper as these matters are very interesting to foundry* 
managers* as it is in these particulars that the ingenuity and 
real ability of the foundryman is shown. Tlie best pusher is he 
who gets up gootl **rigs " not for one particular job, but for every- 
thing. Never think you have completed making improvements, 
there is always room. On many classes of work the foreman 
must be an engineer of no mean ability, and if he does not know 
his business, it will tell in construction work quicker than any 
other branch of the foundry management, excepting, possibly, 
the mixing and melting of iron. 

It is a common thing, in many shops, when a targe cope is 
to be kept above the floor, to pile up the whole place with small 
wooden boxes, barrels and other truck to support it, A very 
light and handy set of horses for such purposes should be a part 
of every shops equipment. I cannot imagine anything 

cheaper than the design shown in the sketch, as only 
some old pipe is needed and have a cast iron flange run 
around them on both ends. A sketch is shown (Fig. 5). The 
clutch hook is also handy on the end of a strong chain for lifting 
awkward castings. The greatest care should be taken of chains 
and hooks, and they should be kept safe by occassional anneal- 
ing* Tlie loss of life which in many cases is akin to murder is 
due in a great measure to this carelessness. Well designed lift- 
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ing apparatus is a money maker, and the greatest of diligence 
should be exerted in keeping it in good and proper order. 
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FOUNDRY ACCOUNTING* 

By J. G. STEWART, North Ormshy. England. 

In compiling this paper I have started with the assumption 
that all those who read it are ignorant of the inner workings of 
a foundry or general engineering shop; that their knowledge of 
what goes to make up a cost account is nil. Therefore, I hope 
a little liberty in the introductory portion of the paper will be 
granted me. 

Cost accounts and the important part they play in the suc- 
cess or failure of a business, do not always receive the considera- 
tion they are entitled to, but are looked upon as a conglomera- 
tion of figures and often not worth the paper on which they are 
detailed. In fact the idea prevails with some men, to cjuote from 
actual experience, **that concern which will not stand misman- 
agement is not worth tackHng.'' 

To every business man in the foundry line it will be ap])ar- 
ent that he should become familiar with the connnercial as well 
as the practical branch of his business, and as a great deal of his 
success depends upon close attention to detail, he very soon 
realizes the importance of the cost department. Here is the key 
to a financial success, and to a large extent the prosperity or 
failure of a firm is traceable to the importance they attach 10 the 
question of cost accounts. 

There are many, I am sorry to say, who do not i)ay any at- 
tention to the cost of production, but go on in a slip shod way, 
until they find themselves gradually ousted from the place they 
once held, owing to their lack of business ability. There are a 
few who have striven hard to keep afloat by close attention to 
business, but have failed thr(nigh lack of capital. These cases are 
few, however, in comparison with those that have had the means 
at their disposal and have yet failed. 

Business has almost become a fine art, and among the foun- 
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dries especially, this is so. The time has now come when foun- 
drymcn should bestir themselves and tackle the cost question in 
real earnest. ITiere are many even in this advanced age, who 
never ask themselves — "am I paying too much for this, that, or 
the other/' nor do they try to ascertain which class of work pays 
and which does not; so long as a profit is shown, that is all that 
th«y require. 

' The economical and successful working of a foundry plant 
is the result of close watching. The purchasing of materials in 
the right market and at the proper time, watching the market 
reports, exercising judgment and buying accordingly; the prac- 
tical, theoretical, and technical education and business ability of 
the management, the accuracy of the estimating and costing de- 
partment, the co-operation of the officials, foremen and work- 
men, all tend to the success of an undertaking. 

The cost department is essential for the successful working 
of a manufacturing business. It is possible in a properly man- 
aged shop for the cost of every article to be detailed and tabu- 
lated from the small castings of a few ounces to the monster 
pieces weighing 30 or more tons. 

With the right man at the head of the cost department, who 
is thoroughly accjuainted with tjie requirements of a foundry, 
working amicably with the heads of the moulding shop, infor- 
mation can be readily obtained and accurately tabulated. 

If the principal of cost-keeping was better understood we 
should have fewer cases of failure to report. Huge successes 
probably would not be heard of so often, as a keener competition 
would result and it would then be a question of quality and 
workmanship plus influence, rather than price that would se- 
cure the largest share of work. 

It will be difficult to lay down hard and fast rules to be fol- 
lowed by firms, big and little, but the system suitable to a large 
concern can be so niodificd as to be applicable to a smaller one. 

To enable us to compete favorably in the open market we 
must see that our slio]) is well placed, well equipped with modem 
labor-saving ai>i)liances: comfortably warm and light in winter, 
and well ventilated in summer, facility for handling traffic by 
rail, road or water; the means for storage of boxes, loam plates, 
etc., with due consideration to available land for extension. Good 
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management, and an expert and efficient office-staff, and the re- 
ward of success is certain. 

, Having arranged the location and equipment of the foundry 
we turn our attention to the question of a foundry manager in 
whom shouhl be vested power to enquire into all matters apper- 
taining to his particular department. The qualifications for such 
a post should be, a good technical knowledge, added to a prac- 
tical experience, not only of moulding and core-making m the 
various classes, but cupola practice and metal mixing; these 
combined with a sound knowledge of the commercial branch of 
the business, and a firm, yet kind manner. 

The proprietors of the small shop, I am aware, has to be 
his own manager and foreman, too, but even he can take the 
principle of the foregoing paragraph and learn his lesson well 
therefrom. The foreman, while possessing a good practical 
knowledge and experience in the art of moulding should be able 
to portion out his work to advantage, and have an idea of the 
value of the core-making and moulding of each piece. Tie should 
be kept free from account books of any kind, leaving him at lib- 
erty to superintend the men and direct the work of the shop. To 
the foreman we look for the output of castings, and only when 
some serious increase of expenditure is incurred need we trouble 
him about the cost accounting. 

The clerks or commercial men should be made specialists in 
their particular line, for there are many things in a foundry with 
which they must become familiar before any reliance can be 
placed upon their work. With some firms, too much notice is 
taken of the officials in the general office respecting the working 
of the foundry. If these could be persuaded to go into a cast- 
ing shop when a big job is being poured, they would vote it a 
filthy place, and not fit for them to be in. On such individuals 
is sometimes, however, bestowed the important work of making 
up costs and estimates, and to such, a foreman is expected to bow 
and scrape his allegiance and pour out his own knowledge and 
wisdom for the benefit and prol)able promotion of his hearer, 
and the possible downfall of himself. Kirk in his book on "Cu- 
pola Practice" mentions the fact "that metal is melted in the of- 
fice with less coke than it is in a cupola." 

Therefore the office-man for the foundry department should 
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be selected from those who know their own business and the 
requirements of a foundry. A man who devotes himself to 
studying his work, who takes a delight in all things appertain- 
ing to the foundry, who spares neither time or money to thor- 
oughly master every detail in founding, such a man is a credit 
to the firm and a source of strength in the upbuilding of a busi- 
ness, for reliance can be placed on his work and methods. 

Let us start with the Commercial branch of the business 
first, follow it step by step and witness the relative workings 
of the commercial and practical parts, and we shall see how, 
in a properly organized establishment and under capable man- 
agement, the whole concern works smoothly, wheels within 
wheels, and at the year end a balance sheet envied by many, 
equalled by some, but surpassed by none, is the outcome, atways 
allowing that you have men engaged who not only know their 
business, but practice what they know. Tlie commercial staff 
must be awake to the duties required of it. 

Suppose an order has come, and the drawing are in the 
hands of the draughtsmen. It may be that dozens of castings 
are required to enable the work to be completed. We require 
some system whereby we can keep track of the job as it goes 
through the various shops. 

Therefore the draughtsman's first aim should be to obtain a 
distinguishing number or mark, to ensure his being able to read- 
ily turn to the drawings or tracings in question. 

Now, in a methodical office, the original order, after certain 
particulars have been noted, -would be handed to the person in 
charge of the cost de])artment, who would make an entry in his 
Carder or Contract Xuniher hook. Here we shall find the num- 
ber assigned to the work under consideration is, say No. i. The 
date of the order, the tirnrs name and probably address for whom 
the work is ro(iuired. with any other necessar\' particulars are 
entereil. The original order is also duly numbered (No. I) to 
correspontl with that in the order Inx^k. The order is then passed 
on to the clerk in charge of the "outwards" traffic and "out- 
warils" invoices. He in turn makes the mues requisite to his de- 
partment, where, when, and how delivery is to he made, amount 
of contract, and an\ >pecial shii^iung or erection marks. The or- 
der now goes hack to the management where it is retained. 
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Any alterations or additions to the order should be notified 
to those whom it concerns by a typewritten slip, in fact, all in- 
structions should be typewritten. In some concerns it is cus- 
tomary to send typewritten slips to the head foreman in each de- 
partment notifying them of the receipt of an order, giving the 
office contract No., and any special in§tructions necessary. By 
this means the whole of the officials are kept informed of 
what is going on, and are anxious that their's is 
not the department to keep an order waiting. AH are on the 
look out, and as soon as the castings or whatever class of work 
it may be, make their appearance, the work is at once proceeded 
with. 

To return to the draughtsman. He has obtained the dis- 
tinctive number (No. i) and he proceeds with the various trac- 
ings, taking care that before they leave his department they are 
duly marked. The pattern-maker commences his work, and as 
soon as he has any patterns ready for the foundry they are 
stamped i, a gummed label is stuck on, one which will be de- 
tailed the Contract No., name of the particular castings and 
number required. Tlie pattern-makers enter the number of 
hours spent preparing patterns for the different parts, and spec- 
ifying the particular part, on their tinieboards each day. 

The material used on the job is entered on a sheet, a supply 
of which is given to each man. (All timber, etc., is charged to 
the pattern-shop account, through what is termed "the imperson- 
al accounts" which is described later). When he requires timber 
for say Bedplate Order No. i, he makes the necessary entry as 
under: 



Wood Sheet, week ending. 
Board No. 333 Name 



Contract or 
Order No. 


Particulars. 


1 Description. 


Length Width 
ft. in. in. 


Thick, 
in. 


I 

I 


Bedplate 

L. P. Cylinder Cover 
(I«oam Board) 


i Yellow Pine 
1 do 


|,0 

7 

I 
1 


0' 6 
6 5 


I 



82 



The foreman pattern-maker in checking over the time-board 
and wchkI sheets, if he is up to his profession, can readily detect 
any (hscrepancy in the entering. As the castings are made, or as 
the moulding and core-making progresses the workmen enter 
their time to the castings, etc., on which they have worked, stat- 
ing the order number in all cases. 

The foundry wcighman, whose duty it should be to obtain a 
detailed list of castings made the previous day, has all the re- 
quired information given to him by the workmen, he weights, 
and marks (in white paint) the order number on each casting, 
and away they go to the machine shop to be dealt with according 
to the laws of the establishment, every man bearing in mind 
that he has to furnish a record of the time spent on the various 
parts which go to make up the Engine, Machine or whatever 
the work may be. 



Daily list of Castings ilade 



Monday, May 5th. 1902. 
Week Ending; May 10th. 1902. 



Order or 



NumlxT ^ 5 



Descriptiun of castinK!* 



Pattera 

shop ord- Wrig^ht 

cr No. T. Cwt. 



I 


I 


Bedplate 


22 1 


7 


10 




- 


I 


I 


L P. Cylinder 


7 • ! 


5 


3 


2 


14 


3 


20 


Fire bars 


s ! 


- 


6 





14 



Xow it may be asked how do you keep a record of all this? 
Simple enough. The draughtstuan keeps a record of all the trac- 
ings that have gone into the |)attern or machine shop. The fore- 
man pattern-maker as soon as he has the patterns ready issues 
an order (the counterfoil of which be keeps) on the foundry for 
so many castings. 

Take the main bearing l)nsliws for example. The foreman 
moulder gathers from this that he has 6 castings to make off one 
pattern, and 5 olT the other, then tlie pattern is to be altered for 
the 6tii. The clerk whose duty it is. kee])s a record of the cast- 
ings made, cleaned and weighed olT, and makes a note to that 
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effect on the original pattern-shop order, or in any special book 
kept for the purpose (when the patternshop order -is marked it 
saves unnecessary labor and expense). 

When the requisite No. of castings have been made off a 
pattern, and, as far as can be ascertained, are pronounced sound, 
the pattern is sent back to the pattern-shop and a note made in 
the order book of the date on which it is returned. Should more 
castings be accounted for than are required then enquiries should 
be made and a satisfactory explanation asked for. 

One of the leading rules of the establishment should be 
"promises must be fulfilled," and if all officials have this rule 
impressed on their memory, everything will go smoothly, but 
so soon as the management relaxes its hold or gives way on small 
details, the business will soon begin to fall away. A firm with a 
reputation for keeping to promises will ultimately succeed. 

The next question is that of the timekeeping system. To 
enable us to arrive at the cost of labor on any particular castings 
we nnist have some means whereby a record is kept of each 
man's time, and the particular j)iece on which he has been em- 
ployed. Tlie timekeeper is, therefore, supplied with certain in- 
formation sufficient for his purpose, including the firm's contract 
numbers. As each man's time-board is returned to the office, 
giving particulars of the jobs and order number, with the num- 
ber of hours spent on each. The day's time is chcked over and 
next morning the boards are submitted to the foreman to certi- 
fy them as correct, after which the particulars are entered on 
specially ruled loose sheets, and as each order number comes be- 
fore the notice of the timekeeper, he having already the infor- 
mation at hand is able to detect any error on the part of the 
workman respecting numbers, the nature and name of job hav- 
ing already been certified. 

1 am bound to admit that in a number of concerns the sign- 
ing of boards is a mere matter of form, but in a properly organ- 
ized esta]>lishment it is anything but a formality. Insist on the 
correct details being sent in, return the time-board for correction, 
and if rci>eated mistakes occur inform the foreman of such gross 
carelessness and the men will so(Mi see that they and the office 
nuist \\(»rk together in this respect or there's going to be trouble. 
riie Itujse sheets referred to are ruled as under: 
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The time, day by day, is recorded, with the name and order 
number of job. At the week end the total time spent' on each 
item is made, the grand total of hours for the week filled in and 
the timekeeper's duties with the sheets for that particular w^eek 
ceases. In some works it is customary for the timekeeper to 
complete the wages and make the abstract for cost purposes, 
but where a sufficient staff is kept the £ s. d. should be worked 
out and the wages paid to the men by a separate department. 
The loose sheets enable several hands being set on, preparing 
them for the final of the pay as well as the use of the cost 
clerk. 

The total time is first checked over, then the gross amount 
of wages due filled in the proper column. The sheets are then 
])assed on to someone else who fills in the abstract or detail 
portion, which total amount should agree with that of the gross 
amount. By this means the workings are proved, and enables 
the additions to be made with greater speed, one column check- 
ing the other. 

As soon as a number of sheets are ready and in numerical 
order, they are passed on to the cost clerk or his assistants who 
proceed to abstract the details, debiting each order number and 
each piece of work with the amount of wages expended on it. 

If there should be a pattern shop or machine and fitting 
shop in conjunction with the concern, the amount spent in each 
branch should be stated. 

While the costing department is busy abstracting the wages 
account, let us go for a while to the foundry and see what hints 
and ideas we can pick up. While allowing that the foreman 
moulder must to a large extent be responsible for the amount of 
labor employed in his shop, there are many little details needing 
attention to which he cannot reasonably be expected to pay heed, 
so a superintendent over the laborers is appointed and to him we 
must look to successfully manage tht? unskilled labor. He should 
be a man of energy and perseverance, know how to distribute 
his men to advantage, always be planning ahead, and as far 
as possible have his men and work so arranged that a good start 
is made first thing in the morning. Let him feel that he is re- 
sponsible for the successful handliiig of the men, and he will soon 
appreciate the confidence reposed in him, and will be wishful to 
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work harmoniously with the office and render all the assistance 
possible to enable an accurate return being made of the unskilled 
labor cost. 

In a shop employed on big heavy work, the moulders will, 
doubtless, utilize the time of one or more laborers, in which case 
the time should be charged to such particular pieces. Laborers' 
time on the loam floor should ])e treated similarly or charged 
as loam-floor labor, so that the loam work is debited with its 
proportion of labor for each week, but general shop labor should 
be distributed proportionately over the general green and dry 
sand work. 

Where overhead travellers are employed the cranemen 
when occupied for any length of time on one particular job. 
should charge the time so spent to that job. the remainder of the 
time to be divided over the jobs in the shop which require the 
use of the crane. 

l^t us now consider one of the vital parts of founding, 
viz, the cupola and the charges relative thereto. The cupola and 
its peculiarities is only beginning to receive due consideration, 
and we are fast approaching the time when foundrymen will be 
willing to admit that it is only by judicious treatment and care- 
fully weighing of the burden that we obtain the best and most 
economic results. Unless we resort to the weighing of the 
charges, how are we to determine the cost of any one or number 
of castings. In comi)iling details for cupola costs we must take 
into account: 

Cupola men (wages). 

Laborers unloading pig iron, scrap, etc. (wages). 

Fettling required for repairs to cupola; daubing of ladles, 
etc. 

Repairs for renewals of cui)ola tools (wages and material). 

Coke to form bed in cuj)ola. 

Quantity and grade of iron charged, also coke and limestone 
requisite for each charge. 

The wages can he obtained week by week from the wage 
sheets, the fettling used for cupola and ladles from the man 
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Total 



9 ( Cupola men's wages 

^ ( Blacksmith's ** repairing tools 



' C Material used for repairing tools 
( Fettling for cupola, etc. 



M 

a 
«1 



rWood 
Coke in bed 

do charges 
Limestone 
Tonoageetc. of Pig Iron and Scrap charged 




I 

I 



Total value of Iron 



less % melting loss. 



Credit for 
risers, metal p>our 
ed on floor, waster 
castings 



gates , ") 



Total of good cast- 
ings as per weigh- 
mans detail lists 
or sheets. 

Total cost of producing 
T . . . . Cwt .... good castings 



Scrap 
price. 

Value 
of 

iron in 
same 
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whose duty it is to keep them in onkT, the coke, iron, etc., from 
fhe man charging the furnace, who should be provided with 
printed charges sheets, a ruled slate or board on which to state 
the contents of each charge as it is put on. If the records thus 
obtained are properly tabulated we sliall be able to trace the 
mixture of irons used for the various castings. At the end of the 
week the particulars are labnlatcd and the cost of melting ascer- 
tainc<l : 

The question of coke consumption for stove fires is a sore 
point with some iron founders, but a rea! business nianagcr will 
seek to know^ where the leakage is, and have it reniedicd, 

I'*nundry snpplies generally, are a source of annoyance, 
cs|>ecially in a works where the foreman does not exercise a lit- 
tle jodgmenL auti cmjuiry before giving orders lo his men. 
Here again the manager soon puts matters right, and we are 
able to charge each job with the proper number of cliapleis, etc*, 
or the different classes of work with the proportion of supplies 
used, or the work generally with the tools procured for general 
use, giving ere flit to the supplies department. 

To facilitate the putting together of figures for a weekly 
or monthly return, the fettlers should, as far as possible, clean off 
each day*s work as it is brought out of the foundries. If this 
were ini^i^ted on there would not be the number of lost castings 
nor the extra labor entailed in hunting them up or possibly hav- 
ing them remoulded. 

To arrive at the cost of any piece of work we have to ac- 
coimi for the amount expended as per w^ages detail, as well as 
iron, etc, used, making necessary allow^ances for melting loss, 
coke for core and mould drying, hre clay ganister and fire bricks 
for repairs for cupola, and luimerous items with which foundry- 
men are acquainted, all mu*^t be taken into account* and wUen 
proper Iv managed the cost accounts will show^ exactly what has 
been expended to produce certain w^ork. I have known cases 
where in making up an estimate, one ton of raw iron was sup- 
posed to produce one ton of molten metal in the ladle. The coke 
for the bed of the cupola and charging was guess work and so 
was everything else. Needless to say the firms referred to were 
only in business a short while, from 12 to 1 8 months. 

There are manv small foundries that have not work for^ 



and therefore cannot afford to keep a competent cost clerk fully 
employed, still the principles laid down, if followed out, should 
be a saving of cost to the foundryman. T admit it requires close 
attention to keep things jogging along smoothly, but attention 
to necessary small detail always recompences for the labor be- 
stowed on them. The things requiring close attention are al- 
most innumerable, and it requires a staff of officials that know 
the business thoroughly and are able to use the facts and figures 
which are ascertained in the ordinary routine. 

In all enterprises there are certain fixed or establishment 
charges which have to be accounted for, and due allowances 
made for them in estimating, and for their proper distribution 
over the cost of saleable articles turned out. Among the many 
items which have thus to be accounted for are: Formation ex- 
])enses; rent, rates and taxes; salaries to officials, etc.; insur- 
ance (fire and accident): gas and water; printing and stationery; 
postal charges; advertising; maintenance and repairs; depreci- 
ation in value of fixed plant and machinery: loose plant and tools. 
The depreciation is dealt with by the accountants at stated pe- 
riods, say every 6 or 12 months, the other items being detailed 
in what is termed the "Impersonal Ledger." In this we debit the 
items mentioned under the heading of Establishment charges 
(with the exception of depreciation) also the total amount in 
wages paid to workmen, the different brands of pig iron, cast 
iron, scrap, coal and coke, sand, limestone or other fluxing ma- 
terials, coal dust, blacking, plumbago, chaplets, in fact every- 
thing chargeable direct to and for the sole use of the foundry. 
In every case the weight (3r number, with purchase price, might, 
with advantage, ])e stated. 

The details are procured from the invoices "inwards/' on 
which tile prices as ])er contract, the money calculations and the 
weights arc first cersrified as correct. (The weights are obtained 
from the weighman's goods-received book). The weight and 
amount to be debited to each account is also specified. 

l'L.\SKS .\Xi) LOAM TLATES. 

This portion of the suhject is a difficult matter lo settle 
s.ilisfactorily to all parties. My own idea is to o])en an account 
in the cost ledit^>^>fM<^lVi't'in<^fc>»the said account with the cost of 
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making, charging all labor in connection with the making, plus 
iron, coke, etc., giving credit for them at cast iron scrap price, 
carrying the difference to profit and loss account. If in the case 
of a new shop where the bulk of the flasks, etc., are made at the 
commencement, the difference could be divided over a period of 
say 3 years. By this method the value of the stock will be kept 
nearer its real value as an asset, and should the firm through any 
imforseen circumstance be compelled to give up business and the 
plant sold, the amount realized and the value as per books will 
he very nearly equal. 

Some firms I know, enter their stock of iron flasks and 
plates at almost the same price as saleable castings, which is a 
misrepresentation of the value of the plant to say the least. 
Masks and plates are not like machinery, which could probably 
be disposed of at very little below cost price, (I am speaking now 
of up-to-date machinery), but who would like to pay say from 
£4,10 to £6,10 per ton for iron flasks, etc., that are perhaps only 
worth 50 per cent.; we must also take into consideration the 
length of time some boxes remain idle. They are depreciating 
week by week until the rust begins to peel off, the metal becomes 
weaker and weaker, and yet some people at the year end take 
credit for them at a fabulous price. Is it honest I would ask you? 
when a special job comes in (one or two castings off) and special 
tackle has to be made. I should charge the cost of making the 
tackle to the job on which it is intended to be used, giving credit, 
as I say, for the iron as scrap. Then, say 12 months after the 
specials have been delivered to the customers, no enquiries for 
the same or similar goods are to had, break up the tackle and 
utilize the space for something else; you are thus turning to ac- 
count so much capital otherwise laid idle. 

Catalogues. — As can be expected, when a new works is be- 
ing started, there are always plenty of firms on the look out for 
new business, conse(iuently catalogues detailing sundry and 
various requisites, and labor saving appliances begin to pour in. 
These are a source of annoyance to some people and do not re- 
ceive any attention. But to a firm desiring to succeed there is 
nothing so small, but some consideration might with advantage 
be paid to it. In my mind all catalogues and lists should be 
numbered, the supplies mentioned indexed, with the name and 



address of the firm and the number of the catalogue for reference. 
If this were done we should have at hand a ready index of every- 
thing in the way of foundry requisites. If a second copy of the 
catalogues could be procured and left in the foundry-foreman's 
office for his perusal, a few valuable hints might be obtained, be- 
sides who is better able to judge of the (juahties and usefulness 
of an article than those who are in daily contact with and who 
use them. 

New Hands. — When moulders and core-makers are being 
started, it would be a good thing if the foremen were to enquire 
whether the men have their outfit with them, (that is to say a 
trowel, cleaner, a 2 foot rule and a hand hammer; and in the 
case of a loam moulder a rat tail blackwash brush). This precau- 
tion would prevent a great deal of time being wasted by men 
perhaps going all around a shop to borrow something or other 
with which they ought to have provided themselves before seek- 
ing to start work in a new shop, and would no doubt oe the 
means of the men taking more pride and interest in their work. 
This is perhaps a trifle at sight, but it adds consideraole to the 
cost account to have to pay a man a few half hours looking for 
the ordinary tools of his trade. In addition he disturbs and an- 
noys his fellows by his queries. 

Finally our cost account is presented, the details being ob- 
tained as follows: 

Skilled labor, etc. (wages) from abstract of wage sheets. 

Material used in cupola and cost of melting — from cupola 
charges sheet, and labor return made weekly. 

Supi)lies — as per priced list of supphes used, made up every 
week. 

Timber for flask bars, gate sticks, scaffolding for loam work, 
etc. — as per pattern shop charges to foundry account. 

l»ar iron when obtained from blacksmith's shop — as per 
smith's shoj) charges to foundry account through bar iron sheets. 

rius percentage for establishment charges ascertained at 
stated periods. 

The success of certain firms is astonishing, but if asked for 
the reason the secret will he found in knowing the cost of pro- 
duction, the attention paid to detail and the harmony in which 
everything and everyone work. 
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REDUCE THE APPRENTICESHIP PEWOD. 

By E. H. PUTNAM. Moline, Ills. 

In England, the apprenticeship term used to be seven years. 
What it is there to-day I do not know; but in America, four 
years constitute the generally prevailing term. 

The conditions existing at the time that seven years was 
established as the standard justified, no doubt, that long period 
of service. Nor can it be doubted that progress in the industrial 
arts, together with advance in the general intelligence warranted 
the great reduction of the apprenticeship term when four years 
was adopted as sufficient. 

It seems to me that the time is at hand for a still further 
curtailment. We have made greater advance since the establish- 
ment of the four year term than during all the previous history 
of the world. Any argimient that was valid for the drop from 
seven years to four, applies now with manifold force for another 
large reduction. 

Never before has the demand for skilled labor so greatly 
outrun that for common, or unskilled labor. 

Sustained industrial prosperity depends as much upon sup- 
plying the demand for goods as upon the demand itself. If the 
industrial world take opportunity by the forelock, and so fulfill 
the prevalent conditions that make for permanence of the mar- 
velous system that is rapidly enriching the people of America, 
there will be no chance for reactionary elements to gain an effec- 
tive momentum. 

The demand for product exists; all effort should be bent 
in the direction of supplying the demand. 

The factors of the industrial system are inevitably reciprocal. 
Effective demand cannot exist without its correlative supply, and 
vice versa. 

Now, the upward march of industry has, in large measure, 
lifted the world's work from the sphere of common labor to that 
of skilled mechanics. And the transition in this direction is now 
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more rapid than ever before: and, but for the impediments that 
ijj^norance throws in the w ay of i)rogress, there would soon be an 
end of all unskilled labor. 

Why should any man harvest his wheat with a hand sickle, 
or plow his ground with a crooked stick? Why should any of 
the operations of the manufactory be abandoned to so low a plane 
as to dis]x»nse with the element of skill? Xay, rather, why should 
not every operation of the great industrial machine be so ad- 
vanced as to require emulation and (juick intelligence on the part 
of every human participant? 

Cut the apprenticeship period in two, at the .middle. Two 
years* application will do more toward perfecting a mechanic along 
modern lines than four years under the ancient regime, when 
mechanics were of the "all-round" character, instead of being 
limited specialists, as at present, and as the future will more and 
more insist upon. 

The employe Iokcs far more by loss of business incident to 
the protracted apprenticeship term than he can possibly gain 
from the comparatively large profit on the last two years of the 
apprentice's service. And the whole of society loses the possible 
increased wealth that would result from duplicating the army 
of skilled artisans every two years instead of every four. Throw 
into the balance the intellectual and moral gain of society that 
would spring from so great an uplift of the submerged, lower 
stratum of men, and, it seems to me, we have an accumulation of 
incentives to the proposition that heads this paper that should 
brush aside every thought of opposition. 
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TECHNICAL EDUCATION. 

Hv PROF. R. H. RICHARDS. 

Another word on the preparation of young men for the 
foundry business.* 

Demands for men in this work seem to be along two lines 
I . Apprentices who hope to become expert molders and melt- 
ers, and 2. Men who enter the business with the intent to be- 
come expert foundrymen. 

It is of this second class that I wish to say a few words. 

The modern metal works are finding it more and more ne- 
^essary on account of the greater demands of the consumer, to 
get the right degree of hardness to suit the tool worker, of 
strength to satisfy the engineer, and of resistance to chemicals 
to prolong the life of the finished piece . They can no longer af- 
ford to ignore the chemistry of the process where a slight in- 
crease or decrease of an element may make 01 mar the result, 
nor can they afford to ignore metallography which by etched 
surfaces studies the arrangement of the crystals of the several 
compounds which go to make up the mass of the casting, and 
which by their size and arrangement indicate the favorable or 
unfavorable condition of the metal ; nor yet can they ignore the 
pyrometric measurements by which they can follow the heats 
through the time of treatment and note the conditions which 
give more favorable or less favorable results. 

The grammar school boy who has passed through the ap- 
prentice period has not had the training necessary for intelli- 
gently discussing questions of composition, structure, or chemi- 
cal stability of the metals; the technically educated, while he 
may not have dealt with the exact questions that come up in 
foundry practice, has dealt with questions quite as complex, and 
his school training has largely been in the direction of develop- 
ing in him breadth of view and (juickness of perception, mental 

* Notes fiDin the Department of Mining. Knj<inei'rinyf and 
Metallurgy, Massachusetts In.stitute of 'iVchnoloj^y. 
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alertness and adaptability is important in keepings abreast of the 
modern march of improvement. 

It is to say a good word for these men and to ask for them 
a trial that this paper is written, and it is the belief of the writer 
that not the young man only will be the gainer, but that the 
works which gets the right man with technical training will find 
great advantage therefrom. 

Business men will always need to have patience with the 
school-trained man while he gets his special practical experience, 
just as they do with the apprentice who makes his blunders 
which have to be submitted to while he is learning The school 
man's blunders will teach him something, while the apprentice 
may get no wisdom. In this time of many books, the school- 
man has an immense advantage in familiarity with the literature 
of the subject thus saving time in finding out what others have 
done, thus saving time in not repeating the disastrous experi- 
ments of others. He is also able to find suggestions for new 
work in his literature which may be as sounding words to the 
uneducated man. 

In the iron and steel business, the sch(x>l educated man has 
come to the front . \Miy should he not also in the foundry' bus- 
iness." 
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THE STUDY OF THE CUPOLA^ 



BY ARCH. M. LOUDON, NEW YORK. 



At the present time, when so much is said and written about 
foundry matters, a little more attention should be direc^ted to the 
pra<!flical applications of the Cupola, for the majority of foundries 
must depend upon uneducated cupola tenders for their success in 
this line of work. 

While it is of the greatest benefit to know all alx)ut the scien- 
tific methods of making mixtures, yet there are many pracHcal 
points about a cupola which do not come under the control of the 
chemist, but which none the less demand an equally carefiil consid- 
eration. 

Beginning with the regular morning chipping and daubing up 
the lining of the cupola, preparatory to charging it, it may be 
stated that the men entrusted with these operations usually kncnv 
very little of the why and wherefore of the work, fori have often 
seen the diameter of the lining across the top of the tuyeres two to 
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three inches larger than across the bottom, thus causing the iron 
when melted and dripping down to run into the tuyeres and eventu- 
ally choke them up. 

Had the cupola tender l^een taught to bridge the top of the 
tuyeres, and always keep them that way, the bad results coming 
from this trouble would many times be done away entirely. 

In chipping and daubing up the other parts of the cupola which 
may require attention, I have often seen men use picks or other 
similar weapons, the result being the coming away of large portions 
of the lining. In finally repairing these places it may be found 
necessary to reline halfway up, at a cost of possibly 50 dollars. 
Had the man been properly instructed, much of this expense would 
have l>een avoided. 

I know from practical experience that equal proportions of 
Kaolin and Molding Sand, mixed with clay-wash, forms an excel- 
lent daubing material, and makes the chipping of the cupola simple 
and safe, thereby insuring a longer life to the lining. After chip- 
j)ing, apply this material in the form of a thick paste all around 
from the bottom as far as a man can reach above the melting zone. 
After putting the bottom plates up and securing them with the 
bar, take a mixture of old sand, as coarse as po.ssible, and prop- 
erly tempered to avoid steam and blisters, ram in about nine or 
ten inches deep, keeping it highest around the walls of the cupola, 
inclining slightly downward to the tapping hole, and wash over 
with coke facing or any cheap mineral mixed like black wash. 

In following the above method of making the bed, many run- 
outs may be avoided by those who have this trouble. 

Now take a 1/4 " pin for the tapping hole, ram up around it 
with Kaolin only, keeping the pin on the same angle with the bed. 
Place s(jme oily waste on the bottom, carefully insert the wood so 
that none of the logs will destroy the bottom, and after this has been 
all put in the f)oint is reached where the fuel is added, and the 
chemist can take charge. 
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THE MELTING RATIO, 
By MR, ARCH M. LOUDON. New York. 



From the reports in the technical press I note thai in the No* 
vember meeting of the Foundrymen's Association of Philadelphia ♦the 
melting ratio was thoroughly discussed. This is a step in the right 
direction, for I believe the financial success of a foundry, at the pres- 
eot time, more so than ever in the history of the industry, necessi- 
tates the closest attention on the part of the management to the in- 
dividual economies. 

I was pleased to read the experience of Mr. G. D> Moore, who 
made a careful 60 days test of 25 tons daily heats, aiid got an aver- 
age fatio of 9 to i His results, as given, are consistent with good 
management, Anotlxer gentlemaOi giving hia experience, voiced 
the condition of many foundries where they **think** they get 10 to 
S, but have no means at hand to actually prove what they do get 

Now taking the cost of fuel to meK at 7 to i , and taking 25 tons 
per day for 300 days, or 7, 500 tons of castings per year, this means 
3.57 time^ 300 days, or 1,071 tons of fuel per year. With iiiel at 
$5.00, $5,355 is the amount consumed. With a ratio of 10 to i 
and the same tonnage, the fuel bill would be only $3,750, showing 
a profit of $1,605, ^^^^ ^om the experience of the writer almost every 
foundryman running a jobbing foundry with one kind of iron should 
easily make this saving. 

Here is a twenty ton heat with 43 per cent, steel scrap i »ooo tbs, 
coal, and 500 tbs* coke was used for the bed. H,2oo tbs. was the 
first charge, with 4,000 pound charges thereafter. Eight charges 
being made with 375 Ibs^ coke between. Total fuel 4,500 Hjs, 
The melting ratio was almost 9 to i , and the metal had to be held 
35 minutes in the ladle before pouring, 

I give this experience in order to invite criticism, and hope 
that further data from others interested in tliis subject may be of- 
fered for a more extended discussion. 
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MALLEABLE CAST IRON. 

By H. E. DILLER. Chicago. III. 

Much has been written of late in the way of calling attention 
to the rapid growth of the Malleable Casting Industry, and, indeed, 
not only are new works springing up in the large iron centres, but 
the older establishments are expanding very materially. There is 
iittle wonder at this when it is considered that the malleable casting 
is f)eculiarly adapted to the requirements of four great classes of 
work; agricultural implements, railway supplies, carriage and har- 
ness castings, and pipe fittings. Were it not for the fa<5l that mal- 
leable cast iron is not adapted to the heavier sections, it would be 
a sharp competitor to the gray casting industry. 

In its manufacture the special make of iron called "Malleable 
Bessemer," or * 'malleable coke iron," is the principal material 
used. The charcoal irons, though unequalled for value, being 
confined to the regions where they can compete with the cheaper 
coke irons. The Silicon should be .75 to i .50 per cent., phosphor- 
us under .200 per cent., while suli)hur should be below .04 per 
cent, if possible. A pig iron, higher in sulphur, in reality an "Off- 
Bessemer," while meeting the silicon specifications perfectly, should 
not be used except in limited quantity, and then carefully watched. 

With the pig iron, hard sprues (unannealed scrap), sleel and 
also malleable scrap is charged. The latter two materials are very 
good to add to the mixture as they raise the strength of the casting 
very considerably. Care must be taken not to add too much, as 
this reduces the carbon to a ix)int when fluidity and life in the melt- 
ed metal is sacrificed. 

**Malleable" is produced in the cupola, the reverberatory fur- 
nace, and the open hearth. The first process, under ordinary 
conditions, is the cheapest. The iron made is, howcAer, by no 
means the best. Test bars made of cupola iron seldom run above 
40,000 tt>s. per sq. in., while with furnace iron there is no difficulty 
in getting a few thousand pounds more. The most serious objec- 



tion to cupola iron is its poor behavior under the bending test, the 
deflection being very light. 

In the reverberator)' and in the of)en hearth, the fuel is not in 
contact with the metal and the result is much more satisfaftory. The 
metal in these furnaces may either be caught in the ordinary hand la- 
dles or it is tapped into a large crane ladle and conveyed to the dis- 
tributing point and there emptied into hand ladles as required. When 
tapped into hand ladles, the time taken is a serious item, for the 
beginning and the end of the heat will be two different things. The 
latter iron especially will be inferior, as it was subje<5ted to the oxi- 
dising effecls of the flame much longer than the first part. As a 
rule this difficulty is somewhat remedied b> pouring the light work 
first, the heavier pieces coming later, when the silicon has been 
lowered too much for good light castings. With the crane ladle 
pour the molder has much less space to travel over, and this will 
doubtless be the coming method. 

It takes a goo<l man in the foundry as well as in the pattern 
shop to handle malleable casting questions properly. The gating 
should be done to avoid the shrinkage effe<i:ts as much as may be, 
while the little tricks that can be applied make a surprising differ- 
ence in the molding loss. As a consequence some malleable works 
stldom lose more than lo percent., while in others 20 per cent, ami 
over is the rule. 

After the castings have been tumbled they go to the annealing 
room, where they are packed in mill cinder or iron ore, in cast iron 
boxes. These are carefully luted up, and heated up in suitably 
construcletl ovens lor the space of hvc or si.x days. It usually takes 
36 to 48 hours toiret the oven up t<^ heat, the temperature ranging 
from 1600' io iSi.o'^F in the oven, the boxes having a somewhat 
lower tenijuTaturr at the coldest point. Wh-i^n the fire is extin- 
guished, tlu' tl.unjHTs an- dosed tight, all air excluded and the oven 
allowed ti» CiuA vrry jL^radually. often hut 400 "" F. the first day. 
After the ca^tiui^s coww tn>in ilu- anneal, tlu-y are again tumbled to 
remove the Inirnt scale, aiul tliey are ciii|)ped and ground for 
shipment. 

The hard ea>tin|L: shouM ha\e its carbon practically all in the 
combined stale, while annealin)L: j^roeess should convert this to 
ihcso-calUu Teuiper. t»i annealinv: carbon. A well annealed cast- 
ing should not ha\e inuvh i^mi .00 to . 1 2 per cent combined car- 
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bon remaining in it. Under-annealed castings can be readily de- 
te<5ied by their brittleness, but it takes much experience to be sure 
that a casting is over-annealed. There is a material difference be- 
tween the strength of an over-annealed casting and a normal one. I 
took two bars from each of five heats. One bar from each set I 
gave the usual anneal; and the others I re-annealed. The average 
tensile strength of the first set was 50,520 lbs. per sq. in., and the 
average elongation was 63-^ per cent, in six inches. The re-anneal- 
ed set had an average tensile strength of43,5io lbs. per sq. in., the 
average elongation being 6^ per cent, in six inches. Over-anneal- 
ing had therefore cost the metal some 7,000 lbs of its strength. 

The fa<5l that malleable castings are little understood may ac- 
count for the limited way in which they are specified. While some 
rail roads specify the mixture, composition, and strength of gray 
castings, they do little in the way of the malleable. One rail road 
for which I made castings called for 40,000 lbs. per sq. in., and an 
elongation of 5 per cent, in two inches, for sections ^ ^^ and under, 
and 30,000 lbs. per sq. in. with a corresponding elongation of 2^ " 
for sedions ^ '' to i '' thick. 

To show to what degree some foundries are making iron for 
these demands, I took test pieces from some of their castings. The 
tensile strength and elongation, in six inches, of these pieces was as 
follows : 

No. I. 35,030 lbs. persq.in., and 4.7 per cent, elongation. 

*• 2. 34,410 - '* •* 3.3 •* 

- 3. 37,840 - - *' 42 " 

** 4- 45.550 *' " " 4.0 ** 

It was also rather odd that the thicker pieces showed the better 
iron, for usually founders err in the pouring of heavy castings with 
mixtures intended for light work. 

"Malleable" can be made up to 60,000 lbs. per sq. in., though 
this is not advisable as the shock resisting qualities are sacrificed. 
Yet as specifications Ix^come more severe the general quality of this 
class of castings will be improved until wc get a more reliable arti- 
cle, and which can better resist the encroachments of the steel 
casting. 
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THE VALUATION OF PIG IRON FOR FOUNDRY 
PURPOSES. 

Bv !)K. KlLHARlJ MULUKNKK. N>:w ViJRk. 



Wtu-a I prescnieti a iiu^rnortH) uu tlib subject to the Americ^ii 
Fiiundrymen*s AsstJciatiDn in convention in BoBton* Lst June, I 
re^ili^ed very fully that it was a radical step which was certain to be 
(•bje^ed lo by furnacenien generally. 1 did it to invite discussion, 
jiUj^gested a pos»sible niethttd of solving a problem which has long 
£iceft the foundrynian who has to make castin^j^s for the severest 
ser\'ice. and my only motive wa;^ to assist in raising the standard of 
the foundry tnide another step higher. 

It is very obvious that improvements shoukl l>e made at 
€\*ery stage of the casting process. Then why not improve at the 
very starting point — the ]>ig iron ? We all realize that however 
we may specialize in our work, the jobbing foundry will always be 
with us, and no foundry pig iron worthy of the name need be left 
on the hands of its niakt-rs for want of work to casit it into. On 
the other h;uid. the founders of specialties, who have helped make 
this country so great as a manufacturing nation; these are eiititJed 
— nay more, should demand — perfeirt ion, as near as it can be at- 
tained, in their raw material When they feel reasonably certiiin 
that thev have the best pig iron i>l>tainable, the best fuel, the mosit 
efficient melting processes, molding, pouring and cleaning outfits, 
then they will think again » and look for further economies and im* 
|irovements. This is onlv the modern wav f^f doing business. 
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superinduced by lively competition, and we are truly desirous of 
co-operating with the furnaces in every way possible to bringing 
about improved results. 

It will be remembered that I proposed the study and subse- 
quent adoption of standard methods of judging the value of pig 
iron for our purposes. I urged that the chemical standpoint, now 
?»o generally accepted, was not sufficient where the highest measure 
of quality in castings is concerned. That we cannot by chemical 
means trace the weakening influences of poor blast furnace practice, 
which may be diluted by judicious mixing with good irons, but 
which should be dete<5ted and the poor material weeded out abso- 
lutely for important and special work. That even the most unin- 
formed foundryman today knows that it is useless to test iron in the 
pig dire<^, because of the wide variation in strength due to the 
cross section, pouring temperature, and treatment in the casting 
house. This outside of the furnace end of the proposition. It is 
therefore necessary to remelt this iron and to cast it into sufficient 
bars to get an idea as to its value for the work required. To do 
this with fairness and a reasonable chance of success, I recom- 
mended the use of a standard cupola, standard coke, standard 
conditions of charging, blast in fact the whole process accurately 
laid out, and standard test bars, jjossibly a dozen of them, from 
which to obtain the knowledge sought. 

The foundr\ industry is much indebted to the Iron Aji^^t' for 
sending out circular letters of inquiry with reference to my propos- 
al, which, by the way, is only novel in the standardizing feature. 
In thr issues of June 26th, and July 3rd, a number of replies are 
published, all of which give food for thought. In bringing out the 
subject, the Iron A.i^e very rightly holds that the task is a prodig- 
ious one, and looks impossible, but that evidently American Foun- 
(hvinen have something of this nature in mind and therefore 
apj)rove(i of its further investigation. 

riu /uscnzfiiuNx^ ot October 16. tiie official organ of the Cier- 
m in Koundrynien. on the other hand, after giving the substance of 
the nuMnorial. calls attention to the tact that German foundrynien 
have iou^ telt the want ot some such system, and urges cxjncerted 
action to do something al(»n,ii the line indicated. 

In >tnil\ int: the eritirisni> brought out by the Iron A^i^e, the 
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interesting fact devcloj)es thai there is a unanimous and settled wil- 
lingness to sell pig iron by analysis. The work of our well known 
pioneers in foundry progress has thus revolutionized the old selling 
methods, for nowhere is fracture mentioned. For this much let us 
be thankful. No one would have thought this possible in the few 
years that have passed since grading by fracture was attacked. All 
the furnacemen on record think that selling pig iron by analysis is 
sufficient. They do not, however, realize that the roll maker, the 
founder of car wheels, the maker of malleable castings for specified 
tests, use several brands of the best irons obtainable, all of the prop- 
er composition, for safety; and when, in spite of this and the great- 
est Gire everywhere, the rolls crack, the car wheels fail to pass, and 
I he couplers will not stand up, first one brand of iron is cut out and 
then another, and thus the hitherto unsuspected iron is weeded out. 
Doubtless this iron might be a very good one generally, but if the 
foundryman had the means of knowing that his shipments w-ere 
made while the furnace was under a cloud, he would rather give 
away the iron than put it into large rolls. Such irons, while show- 
ing the right composition, might be so badly burned in the making 
that normally strong pigs will break in two by simply letting them 
fall on a rail. The cupola and the hearth furnaces are not the only 
places where iron can be badly oxidised, but this is very difficult to 
trace chemically. 

One of my critics holds that skillful foundry pradice overcomes 
some defecls in a pig iron. True, judicious mixing will dilute ex- 
cessive evils, but the foundryman is not desirous of paying full 
prices for this privilege. The very thing the method I proposed is 
intended for — the discovery (^f undue oxidation —cannot be eradi- 
cated by any foundry pra<!:tice for cast iron we know of now. 

Several critics do me the honor of holding that my proposition 
is correct theoretically, in fa6t ideal, if only possible to realize. 
That no progressive furnaceman hius anything to fear from it, while 
the unprogressive one has, and depends upon a mixture of his 
with other good irons. It is suggested that enough bars be cast 
to make certain of a fair showing, and that the lines be not drawn 
too tight. All thinking foundry men will heartily endorse this, for 
they will always give the fairest interpretation to the tests possible 
under the circumstances— [)rovi(ied they see an honest attempt to 
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deliver the best iron for the composition specified that can be made. 
I have never yet caused a single car load of iron to be removed 
from my yards. Whenever the standand was not met the price 
was revised, and the metal used for work of minor importance. 

As there seems to be some misapprehension regarding the 
practical working of the physical test in addition to the chemical, 
it might be interesting to note how this will in all probability come 
about. The base price of a given iron will always be determined 
by the supply a«d demand, that is, ordinary market conditions. 
The founder who desires to have a guaranteed strength as per the 
test proposed, will naturally be expe<5^ed to pay for it. This the 
founder of rolls, car wheels, malleables, government work, special 
machinery, and the list of other castings requiring the highest grade 
of materials will be glad to do. Wherever castings are made upon 
the strength and quality of which human life depends, there should 
he no question of price anyhow. 

As the quantity of pig iron bought under such a test, at least 
for a long time to come, would be limited, there need be no serious 
interference with the yard arrangements at the furnaces, in fa6t I 
venture to prophesy that whenever a furnace has what is thought 
to be a specially good cast, it will be put to one side, tested, and 
the salesmen armed with the report for selling to an advantage. 
This is done right along in the chemical sense with irons specially 
suited for acid steel production. Why not then for car wheels ? 

It is further held that the |)hysical strength is not enough, but 
that shrinkage, scrap carrying capacity, clean and sharp surface, 
and the microstructure of the iron should be arranged for. This I 
consider entirely too elaborate, and in fact unnecessary so far as we 
know now. The plain transverse test is all that is necessary to 
show what is required when taken in connection with the composi- 
tion Tht' contraction of an iron when in the standard test bar, is 
practically a matter of its composition, and that mostly in the con- 
stitution of the carbons. With the large staiidard test bars, adopt- 
ed by the .Xnurican Foundrymen's .Association, the influence of the 
pouring trniperature and the molding sand is practically eliminated, 
leaving the question of contraction of much less importance than 
was formerly thought to be the case. Of course in the absence of 



chemical data, a cuiitraL'tuiii te^t is very es^tfUtiHl, luit vvc art* ;i 
little hey Olid that point at tht- present day. 

So far as tlie sera]> carryinj^' capacity of an iron h cuncefned I 
ha%e this much t*i say. This is also a factor of tlu* coinpositiofii 
A hijfh silicon iron will always carry more scrap than one that is 
Itjtt, My experience may differ from that ofothersi but I have al- 
%vays been able to hold thf same percentage of scrap with any 
Lrand of iron of my ret[uired ct imposition. I have found no difli- 
cully in making castings from scrap alune when enough high silicon 
was added to get this element right, and enough manganese to 
cleanse the metai. 1 was rather astonished when told the other 
clay ih (t my experience in this line was way f*fft tis the broker in 
que!»tiou wa;* seHing \n^ iron ('omfmratively low in siUcon which 
was actually carrying 60 to 80 [)er cent, of scrap. He was In 
turn astonished when told that the scrap was carrying his pig iron» 
But he was laying great stre^is on graphite in pig iron, and did nut 
think the other things mattered much. All of which shows that 
tberr i> strll room tiir missionary work in [ug iron circles as well as 
in those of the foundry industry. 

We all remember the time when furnaces refused to sell pig 
iron by analysis. Then a premiuui was asked, in one case pre- 
sented to me it was $2.00 a ton. Then the furnacemen yielded grace- 
fully, and are now very glad to lie rid of the grading disputes. 
Undoubtedly nu ire attention is now given at the furnaces to turning 
<jut a more uinfonu product, big, densely graphitic pigs no longer 
helpinj^ oui a tow silicon cast. The result has been a dirt*<::t benefit 
to the foundry tratle as well as themselves. And so also will be 
the further improvement of the iron by increasing the demand for 
qualitv, the very earnest desire for a differentiation of the really 
gt>txl irons from the indifferent or really liad onf*s will not be 
t h w a n ed by ch a racte riz i ng m y p ro pt ma I as * * fu n da m en tal I y w ro ng , 
unfair, impossible and undesirable*' As ''opening the doors to 
controversy. Only adapted for weak toundrvmen,*' or asking too 
much **becau!5e t> tee 1 men will not do it/' and vfoundrymen not 
educatetl enough to get any benefit from it." These tests, whether 
the one I proposed or other better ones, will come when furnace- 
men are ready to look for customers again, -dnd I hen evidence of 
good qualities will be a good argument for sales. 

ft Is admitted ihat poor foundry practice, bad fuel, or c\en 



varialioius in the rcj^ular routine will bring about variations in re- 
sults with the best of irons, that the character of the castings made 
from pig iron depends upon many conditions, but the fundamental 
idea remains that with good standards and fair conditions, a good 
iron should show up well in a remelting test. What the actual 
strength should be will soon be developed by the found ryman most 
interested, and gradually pig irons, while varying in composition 
from month to month, or day to day, as they come from the furn- 
ace, will not vary as much in corresponding quality as they do now. 
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THE FUTURE OF THE FOUNDRY INDUSTRY. 



By dr. RICHARD MOLDEKKE, New York. 

But little thought is gi%^en to the future of our mdustry in these 
brisk times of orders ill plenty. Our plants are yet crowded to 
their full capacity. Eitlargements have been the rule up to now, 
but the projeclion of new enterprises has practically ceased* The 
aniy possible exception being in connection with established plants. 
This^ then* seems the time to analyze the conditions which will af- 
fetlrt the future of the foundry industry to a greater or less extent. 

In the first place we must see what currents w*e are running in^ 
and how they are drifting us along. In general we may say that 
specialization has become the order of the day. At the present 
time at least three quarters of the foundry output goes into chan- 
nels within fixed and narrow b*3unds* This condition is not only 
likely to continue, but will become the national trade necessity. 
Speciulization as against generalization is the sharp contrast we note 
in comparing our industrial system with that of Europe. Every one 
following out his own line of produi^lion to the extreme, learns tlie 
fine points which enable him to undersell at a profit. With our 
natural resources and transportation facilities, it is easy to see that 
careful nursing of the foreign trade we now enjoy, should do much 
to mitigate the disasters of the hard times to come. 

With the tendency toward standardization of everything within 
reach, the future seems to indicate a still firmer grip for us upon 
the commerce of the world, and as specialization of effort is really 
thecauseof our world power, I cannot think otherwise than that 
specialization and standardization together should be ihe key-note 
for our industry for the future. 

Looking over the likely condition of the money market, it 
seems as if competition for work will sharpen considerably. Found- 
ers who have made conn editions which secure tliem preferences in 
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the Way of holding work will be compelled to drop prices in spite 
of this, the outsider naturally leading the procession. Ever)' 
founder will therefore try to get hold of something he can do better 
and cheaper than his fellow-townsman. Some will succeed in this 
and keep their identity intad. The stronger ones will, however, 
be gradually drawn into working agreements with others in their 
line. From this ac\ual combination is but a short step. This ten* 
dency which has made our present time one of huge industrial 
combination, will be still more accentuated in the future. Self de- 
fense will compel closer business relations so far as it affects the 
buying of materials from the great combination of other industries, 
and similarly the selling to the great combinations of still other in-* 
dusjries. ^yith these conditions properly balanced, and sufficient 
* ^independents" to make things interesting, there is not the same 
chance of extreme disasters in our industrial economy as heretofore. 

We may therefore look for combinations in the heavy lines of 
foundry work, such as in car wheels, ingot molds, rolls, malleables, 
stoves and radiators, eleclrical work, and special lines of machinery'. 
We already have working agreements, small combinations, and 
plans for larger ones in our industry. The tendency is therefore 
plain enough to see, and it will result in material changes in the 
a6tual operation of the i)lants. 

There is a general feeling of confidence in industrial ventures, 
as refle6ted by the market for securities. Wall Street, ever dis- 
counting the future, is getting ready to list more and more indust- 
rial ventures of approved character and vast proportions, and thus 
facilitates tlie purchase and sale of securities in a bona fide way, 
where formerly it did so only fur dynamiting purposes. While this 
may not be a good thing for our industry, as it usually means a lot 
of injec^ted water and shaky financiering, yet it is a distinft gain to 
the country at lart»e in affording wider channels for monetary inter- 
change, and the direct necessity fur capturing th^ foreign markets 
for tiie enormous production by capital which must earn dividends. 

The result of all this is very far reaching, and is perhaps best 
seen in the las^t factor uf the problem —the extreme pressure incur 
navy and ship building yards, and tliis ]:)nngs us to the third item 
in the discussion — the labor proljleni. 

We are undoubtedly going to face serious times with our labor 
conditions. Were only the interests of the foundry at stake we 
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tni^Iit fed as if we are suftcriiij^ for the good of the country. Un- 
forLimately, however* the whole iadnstriul system of the nation b 
bound to meet a crbis^ which will be delayec! or hastened by condi- 
tions which may well give us j^rave concern. I'rom the medieval 
times of the *'Faustreclit** we have come to recogniije that Fmoer 
must he madt.' to go with RfsponsiNhfy. In other words, a breach 
of the peact', or a breach of cnnir:ict is ami can he properly punish- 
ed in a normnllv constituted community. Moral wrongs, however, 
are perpetraiL-d but" too often, and nuist be met in another way. 

We are daily seeing the breach between ein[>]oyer and em- 
ployee growing wider, and this in spite of all that is done w bridge 
the chasm. Orjjanixations which should naturally work in harnic- 
iiy are really formed to intensify the difficulty, and as between or- 
ganiEed labor and <>rgani;;eti capital, the crisis through which 
England has passed iind lost its industrial supremacy, now face^ 
us, and will next confront our chief competitor — Germany. Now 
what may the futitre have in store for us herein ? 

The invoking of law today, where barricades were the usual 
resort The bitterness of the cry iigiiinst "government by injunc- 
tion'* wliich shows that ihe right spot has been touched. All signs 
point to the will of the people, that t»^Jwer, whether in the liantis of 
j^ rapping corporations* or in large groups of workingmen. shall be 
coupled witli res[>onsibility. Imagine an indu.^tnal association 
wronging any ont.^ laborer without f>eing Jihnrply brought to ac- 
count and mulcied heavy d;unagcs, and rightly so. When, how- 
ever, an employer is all but ruined by tactics which are invariably 
denied but are practiced just the same by individual members of 
labijr as^jociations, he has the choice to fight or go under Com- 
mon justice demands ihnt the parties of both parts be held liable to 
damages, and be made to obey the law without discri mi nation. 
The unscrupulous employer is just as much a menace to the couh- 
try as the professional labor agitator. 

We will therefore see the compulsory incorporation of organ i- 
ications which aim to regulate the status of labor, and tlius the 
"right of might** will be whipped into subjection to the highest 
welfare of the state. This niay taki.' some time, but it is sure to 
come. Our national organisation.^ of foundry capital and foundry 
labor— yes, even the' local ones eventually will be made responsible. 
Injur)' to the vested interests of our founders as well as breach of 
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contract with the men will be punishable, and eventually be of rare 
occurrence. 

Then— and only then— will the real value of organized effort 
appear. And that is in the education of its constituent members. 
A labor union which instead of drawing up grievances and nominat- 
ing shop committees, will teach its members to become more valu- 
able to their employers, is a positive blessing to the country at 
large. An organization of employers which need not' scheme how 
to circumvent impending demands and provide means to check 
violence and outrage to simple constitutional rights, would be a 
monument to the efficacy of our civic administration. Could the 
same effort and time be expended in improving conditions for labor 
in the foundry, another and most telling benefit would redound to 
our coveted permanent industrial surpemacy. And I predict that 
all this will come, in time, for it is the consequence of enlightenment 
and education. Only in this way will the moral wrongs of our in- 
dustrial system be righted. 

This brings us to another phase of the foundry la- 
bor question, and one which is more closely identified with 
the actual operating, the general aspect of the labor question 
being rather a matter of policy and finally an added expense to the 
buying public. The eight hour day has long been demanded, and 
I predict that it will come. Whether it will bring disaster to our 
industry, or will find us prepared to balance matters by suitable 
changes in our running methods, may well be worth our careful 
attention. 

Personally, as a trained Mining Engineer, I favor the eight 
hour day, but — we must have three of these short days in every 
twenty four hours. The wise king, who held that eight hours were 
for work, eight for sleep, and eight for recreation, was perfectly 
right. It took many centuries to come near his ideal, but it will 
not be many more years before this is attained. However, if labor 
is to receive high returns for short hours, capital is no less entitled 
to lake' as heavy an income as these highly paid short hours can be 
made to yield. When I say that capital invested in the foundry 
should yield interest for twenty two and a half hours out of the 
twenty four, nearly evrry foundryman will throw up his hands and 
say, impossible ! And yet this is exactly what many of them will 
have to arrange for or go out of business. 
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Do you note ilic geiieral inquiry witli reference to running the 
cupola continuously ? You mriy not be nw^re that many foundries 
are already running two sliifts ,ancl could easily arrange for three if 
there were niolders enough available. The arbitrary arrangement 
of the apprentice question is bound to take a fall in the near future^ 
and molders, good ones and plenty, will take work where it is of- 
fered. The solution of the whole future of the foundry lies in the 
molding machine and men with better all around foundry education. 

Probably nine founders out often will tell you that night work 
is no good. I have never found this to be the case, but always en* 
joyed the sight of floor upon floor of molds ready to pour the first 
thing in the morning. With plants as light at night as in the day 
time, with (sroper organization, and short hours ijistead of the usual 
eleven hour night shift s» wonders of work can be accomplished. 

That this is not theoretical may be seen from the actual fact 
that in the lumber industry the night gang is always able to turn 
out more material than the day men* hour for hour. There is not 
the necessity to take in dog fights, gossiping, and the like, which is 
very detrimental to a continuous and strenuous output. In the 
mines, where it is night all the lime, no ditTerence in the rate of 
production is noticed, and here we find a little point which is of 
value to the foundry. One of the chief interferences with effective 
night work is the objection that molders on four or ^ve day molding 
jobs have to letting nihfrs continue their operations. Suppose 
now, that the half dozen men who would be involved were ghx-n 
a contract to turn out the job properly, this difficulty would fall 
away at once, ^r no one has yet seen competent and friendly mold- 
ers refuse to pound the sand together on the same mold . This is 
what we find in the mines. The particular stope may have two or 
three parties of men at work at the same time alternately. At a 
stated period their stope is measured up by the captain or engineer 
and a lump sum, as per contract, is handed out* 

Why can this not be arranged for in the foundry ? Does it 
come under the ban of piece work? If so, the sooner it is straight- 
ened out the better, and many a foundry can turn out fifty per 
cent, more work for the same floor sjiace. 

The only other objection of account we meet— that molders 
want to pour their own moUls - is cared for by continuous pouring. 

Now I predict that something along these lines will come 
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sooner or later, and if the foundry industry, which is lookinj^ ver>' 
closely into the recent experiments with double turns, is sufficiently 
alert, the coming eight hour day need not be feared very much. 

In concluding the labor questions mentioned. I cannot refrain 
from adding a few remarks on the industrial capacity of the country 
at large, and the foundry in particular. We only build immense 
plants. We are enlarging the old ones to an extent which really 
means further immense plants. We have them full today, and 
nearly deserted tomorrow. This is not political economy, and 
means that when the hard times do hit us, that we take work at 
less than cost, to keep up our organizations. Many a nice fat sur- 
plus is wiped out in the hard times. This is not right, and perhaps 
the three eight- hour-shifts mentioned above may help to solve the 
difficulty in a measure, for a smaller plant will do for the normal 
output, a tightening up of conditions is met with cutting out one 
shift, and hard times with one turn, or even less, at work, where 
otherwise a vast estiiblishment will nm short handed three dajs a 
week. 

Already we have some nine and one half hours only of the 
twenty four put in at actual production, the balance of the day sees 
the machinery idle, while the com|)any's notes are piling up inter- 
est. With the eight hour day things will be worse unless steps, 
such as I have indicated, are resorted to. We would therefore see 
a plant necessarily three times as great in the lay-out as need be, 
and practically three times the capital tied up in it, two thirds of 
which is doing nothing, in fact costing interest. What could not 
be done with this vast amount to enrich our great nation still 
further. 

As we look over our shipping blotters an^l note the effect of a 
holiday on the month's sales, we wish there were none of them. 
Tlie same may be said for many of our men in the shops. Of course, 
I do not mean to advocate the abolition of our holidays, but I wish 
to point out what it means to have many of them when taken in 
connection with the size and cost of a plant for a given production 
or tonnage per year. We can thank our stars that our most dread- 
ed competitor of the yet distant future— Russia — has some h ft y 
holidays in addition to ours, which means a correspondingly in- 
creased ( apitalization and working cost when compared with oui"s. 
No wonder that it is only a question of time when American enter- 





pnses there sell out to the natives or come home. 

In this ns|»cct, perh^ifjt;, we firKl also a reason for coiisolida^^^ 
tions, as the ultitiiale de<^tinaiion of many of the plants thus absorb- 
<?d is the scrap piSe. It will pay us to watch developments in the 
way of **ovcr-capadty*' very closi'ly, and the future may have 
many stnmge developments in store for us herein. 

Perhaps the last ihin^ to touch upon, and yet the one matter 
which wc will meet hrst. is the future development of the foundry 
equipment. This would form a topic upon which discussions may 
be held by the hour. Suffice it to point out two things. The 
inoldin*^ machine, and con%'eyors. Every thing" else* as well as 
thcse» is wrapped up in the jiolicy the foundry will be forced to 
adopt in the near future?'. I have outlined this policy, as I see it^ in 
what has gone before, and need therefore add but httle. Speciali- 
sation means the molding machine wnth a vengence. Consohdation 
jfives the sinews of war to adapt, adopL and force their systematic 
use. The breaking up of restrictions regarding apprentices means 
more and better nmn to do the other molding. Conveying systems 
meau the systematic production of castings, outside of the molding 
end» at minimum cost. Continuous molding, pouring; and in fact 
coaiinuous work in the foundry based upon short hours with good 
pi4y, means getting the best efforts of the men, contented men, and 
a prosperous country. Naturally the f^tudy ot the foundry in all its 
detaiis will not cease. Standardization, improved work^ unilbmi 
customs, we might say ^^ the raillenium, minus the human end, 
which we will never fully control or correct; all things which help to 
make foundrymen reasonably content with their life work— all this 
lies iJi the future for us. 

But we tnust not be idle in the meantime* If long association 
%*ith ihe labor end of the foundry as well as the financial, counts for 
anything, I feel that we must do our utmost to place within reach 
of ihe youngest apprentice the means by which he can receive 
a good general education as also the special one for his trade. We 
owe this to our nation as well as to the industry that has made our 
fortunes. With all the difRculties that loom uj> in the labor prob- 
lem, I feel that we have nothing to fear from the man who from his 
youth is looking forward to his own home, his savings account, the 
i*du cation of his children as useful citizens, and his peaceful retire* 
ment when old age comes on. This man, the back bone of the 
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nation, has had no difficulty to realize his ambition heretofore, and 
will not have it in the future, as consolidations, instead of cutting 
him out from opportunities, will give him the chance to become a 
stock -holder if he desires, and by reducing the severity of hard 
times, keep him in steadier employment. Men of this stamp, I am 
glad to say, are still the vast majority of the laboring men of today. 
Let us help them to help themselves by education, and the future 
of the foundrj' need give us no concern. 
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THE MELTING RATIO. 

By JAMES A. MURPHY, Erik, Pa. 

Many foundry men have gotten into the habit of talking high 
mdting ratios to such an extent that the more inexperienced pro- 
prietors are led to think that their foremen are simply robbing 
them, when one to six or seven is the rule in their establishment. 
And yet a better ratio may be impossible to obtain when certain 
classes of work are to begotten out properly. I do not believe in 
s:iving coke at the expense of castings, but this is just what many 
foundry men are doing, and many more have done. 

A few years ago I saw the efforts of the superintendent of a 
large Eastern foundry to melt at one to ten, with the natural failure 
th;it resulted for the particular class of work he had in hand. Dur- 
ing two months of this trial, three steam cyclinders weighing over 
20 Ions each, not to mention many tons of the smaller castings, 
were thrown out by the machine shop. All this work was lost be- 
cauhc of dull iron. There wcmc also many tons lost in the foundry 
which never passed the droj). 

Now there is no doubt at all that iron can be melted at the 
ratio of one to W\\, for certain kinds 0/ cas/iny:s, and when anyone 
speaks of melting iron thus, it would be well to pin him down to 
facts. To ask him whether the coke and iron was accurately 
weighed. What the height of his tuyeres is from the cup(^la bot- 
tom, the height of charginv; door, diameter of cupola, and l)last 
j)ressure. What perccntaj^e of pig iron, scrap or steel lioes in. 
Whether the pig and scrap was large or of normal sizes, whether 
coal was used with the coke, and the (piality of each. l*inally what 
was the cla-s of work to be poured and the length of time necessary 
tc» accunnnulate enough metal to pour th<' pieces. 

Information of this sort would be useful in making compari- 
sons, even though conditions are seldom alike in any two foundries. 
One establishment may have a cuiK)la of an improved tyj)e while 
the other would be struggling alon^ with tl.e old tlnu- h< nie-made 
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affair. I have on some occasions melted iron cheaper in the air 
I'urnace than in the cupola, but it would be folly to assert that the 
air furnace process is the cheapest. Extra good conditions g^overn- 
ing a "heat" in the air furnace or cupola are no criterion by which 
to judge or guide others. 

Here is a heat of i6^ tons taken off under pretty favorable 
conditions. The coke was excellent and the pig iron and scrap of 
normal size. In the first three charges there were 35 per cent steel 
clippings, the other charges ran 50 per cent pig and 50 per cent 
scrap. The height of the tuyeres from under side of sand bottom 
14". Height of charging door 9 feet, pressure 10 oz. Bed of 
coke 700 lbs. First charge 2,500 lbs. iron and 200 lbs. coke. Each 
succeeding charge had 2.000 lbs. iron until the la.st, when 100 lbs. 
coke only was used. This was in the summer of 1901. 

During the greater part of 1902, I could not melt a ten ton heat 
better than one to seven and eight tenths, and smaller heats often 
down to five and three quarters. This was a great reduction from 
one to nine as .shown in the in the first example mentioned, but the 
quality of tlr^ fiiel was responsible for this. Had I kept up my melt- 
ing ratio, I would have lost many castings, and as these were en- 
gine and other particular castings, they had to he .sound and perfect 
in every detail. 

I am a firm advocate of economy in our foundries, but believe 
IJiat in many instances the saving of fuel to give higher nieltinjg 
ratios, is ecjuivalent to saving a gill at the spiggot to lose a gallcm 
at llu-hnng-huUv 
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What may be truly called the most successful convention 
ever held by our Association, took place in the historic city of 
Boston. Through the unbounded hospitality of our New Eng- 
land friends, we were warmly greeted at the arriving station, 
safely conducted to headquarters, supplied with full information 
and seen safely and comfortably settled for the period of our 
visit. 

A programme of entertainment was provided which filled 
every moment not required for the business in hand, and left 
nothing to be desired in the way of solid enjoyment, coupled 
with a most admirable forethought to even the smallest detail . 

Long will we remember the imposing line of Boston's best 
coaching outfits as the column two miles long swung around the 
curve leading to the Arsenal grounds. Then later the visit to 
the cleanest foundry we ever will be permitted to see . The elab- 
orate entertainment there. The return home through old Har- 
vard and the beautiful suburbs . 

Again those of us who were rounded up in the old church 
and had the doctrinal differences of our ancestors properly venti- 
lated, nevertheless appreciated the spirit which must have moved 
those sturdy heroes who knew not what an epoch they made 
when forming the famous tea-party . 

The delightful theatre party, the smoker, the most enjoyable 
trip down the harbor. Tlie elaborate fish dinner there. In fact 
everywhere and at all times we were in the hands of our friends 
who left nothing undone to charm us all with their courteous 
care and attention. Our ladies who attended in goodly num- 
bers, as well as we ourselves will remember the time as one of 
the brightest, most agreeable, and with all profitable events of 
our lives. 

We can therefore do no better than return our hearty thanks 
right here and assure our New England friends that what they 
have done for those of us who were fortunate enough to attend 
the convention, will find its appreciation also by the trade at 
large, and new life, vigor, and purpose will come to our efforts in 
the special field our chosen work is in . 
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PROCEEDINGS OF THE AMERICAN FOUNDRYMENS 

ASSOCIATION, IN CONVENTION AT BOSTON, 

MASS-, JUNE 17, 18 AND 19, 1902. 

Through the courtesy of the authorities of the Massachu- 
setts Institute of Technology, the seventh convention of our As- 
sociation was held in Huntington Hall. The opening meeting 
was called to order by the Secretary at 10 A. M. Tuesday, the 
17th of June, 1902. 

The Secretary: Ladies and gentlemen, members of the 
American Foundrymen's Association: It is my painful duty to 
call the meeting to order, because, as you know, of the sad and 
tragic death of our President, Mr. Sadlier. Our acting presi- 
dent, the senior vice president, Mr. Colvin of the New England 
States, has preferred not to take the Chair, because he feels that 
some one other than from New England should do so at this 
meeting, and therefore I will call upon Mr. Walter F. Prince, 
the Vice President for New York and New Jersey, to do so. 

Vice President Prince. Gentlemen of the American Foun- 
drymen's Association: It is very sad that the Chair cannot be 
filled by our President, but, if agreeable to you all and in ac- 
cordance with the constitution, I will endeavor to do the best I 
can. Our Secretary has stated that our first vice president 
thought it better to have some one from out of the district pre- 
side. I thought this was a chance for me to keep in the back- 
ground, as, if anybody has a claim on Boston I think it is myself. 
I was born, brought up, and started in the foundry business 
here, and think that this would entitle me to freedom from the 
cares of a presiding officer here. I will however do the best I 
can . Tlie meeting will now come to order, and I beg to present 
to you Mr. H. A. Carpenter, the president of the New England 
Foundrymen . 

Address of MR* HENRY A* CARPENTER* 

Mr. President, Ladies and Gentlemen, Members of the American 
Foundrymen 's Association : 

I have been re(|uested, i)erhaps on account of my connec- 
tion with the New l^ngland iMjundrymen's Association, being 



iis Prosick'nt, to extend just a few words of welcome to you, and 
ti) try and endeavor to make yon feel at home. It is my privi- 
Ivt^e also to he the President of the New England Foundrymen's 
I'lUt^rtainnient Association, an organization that was recently 
M.rnied f*r the ])ur]H)se of i)n)viding entertainment for this as- 
senihly. The resnhs of our undertakings you cannot tell until 
IViday niorninc:. ]HTha])^, and then if ])leasant memories fail to 
exist in vnur niincK, and if they fail to continue to exist, we will 
UaI tliat we have not succeeded in what we have attempted to 
do. We ask your co-operation in and prompt attendance at the 
vaiious forms of entertainment which we have provided and 
\xhich are outlined in the programmes that you have already re- 
vei\Vd. It is necessary ft)r yt)U to signify your acceptance of the 
various entertainments as provided at a very early date to enable 
the (.'onunittee to niake the proper arrangements. 

\nd now. (Ml hehalf of the Xew England Foimdr>'men and 
• »f those connicie*! with the allied interests. I want to extend to 
>«»p. one and all. a luarty welcome. Let me assure you that we 
Thoroiio]^]^ api^reciate v<»ur coming, and that the pleasure we 
i>a\e anticipated in n^•l^ing the arrangements and carrying out 
the feiUprc^ o\ the nnnrranune will he greatly enhanced if we 
v\ri <iu\xel in intcrcsiiui; vou. The value of this convention 
.'erends who]l\ uion tlie individual. We must admit that our 
!r;n:c' i^ the K\i>t tlevelp]HMl. v^r among the least, of any of the 
trr.iles at \hr t>resent ilay: hut assemhlages of this character. 
\lu'»e earnest men and specialists in various lines give us the 
'h. e' t of whM their experience has taught them, must have 
;'. tiliini: ;ir.il la^tinj,^, etTrct upon the ftumdry industry, and must 
;.l-^ .'\e»! an iiv^.uMice on some of us to wake up to modem 
•iHi' .^«N and <tr:\e to achieve thai success which awaits the vig- 
< !^ r>-. -ho r]» t«» date and husthng fiunnlryman . 

r'\ ori^i^al ! -.Muoiers »>f this organization need congratu- 

\.-i i: on :lu svv\v>< tliat ha> hoih «lirectly and indirectly at- 

:. ^'ai! :!'v' re^vltv v f rhvir toreihoiight . Since its inception var- 

- :.:.i- i Mtions .i"d a>sociati«Mis have been formed, and the 

v* ' .- *Hv*i r'u wide expansion o\ *n\T industry' and many 

\v-''v-> !:■ !'\ ''crhoi's and the importunities presented 

. . . • ;. . •^'! \ !)u r., whvther tnetnhers oi the American Foundry- 
,• v \<x oia:i' '* r not. to interchange ideas and to profit by 
■ V v*"'C> ^'- *h-*^* v''\:'ac!er. 



1 thank you, Mr. President, for the opportunity to say 
these few words, and I again hid you all wclct^nie to old Xcw 
England, and trust that your stay with us will be instrucliv**, 
enjoyable and beneficial . (Applause) . 

Now, Mr. President, it will give me pleasure to introduce 
a representative of the ctiy of 1 Boston, who will also say a fcAv 
words of welcome. It is my pleasure to iiuroduce Mr. JauK"* 
H. Doyle, chairman of the Board of Aldermen, of the city of 
Boston . 

Address of MR. JAMES R DOYLE, 
of the Boston Board of Aldermen* 

• Mr. Chairman, Gentlemen of the Convention: 1 have been 
delegated by His Honor Mayor Collins to represent him at this 
convention. I know that I cannot begin to speak for the city 
as well as Mayor Collins could, but, as his absence is unavoid- 
able, I trust that this convention will accejn mc in his place as 
representing the city of P»oston, and will at least give me the 
credit of being willing, if not so able . 

I shall not detain you long, as I am not an orator. How- 
ever, it gives me great pleasure, in behalf of the citizens of I Bos- 
ton, to welcome such an aggregation of business men and em- 
ployers. You are the men who make industry possible in tins 
country, and your branch of the mechanical business is one of 
the foundations which make the great manufactories and give 
employment to so many hundreds of our citizens, it occurs to 
me also that you must have always treated your employees well, 
as I have never yet heard of any serious labor difticulties in 
which your association or emi)loyees were involved. 

Gentlemen, If I had the j)ower 1 would wish to have you- 
all come to live in Boston. We need people like you. Vou are 
the men who make business good. Vou s])en(l money, and your 
employees spend numey. You em])loy men, and men arc the 
foundations of this great republic. In your industry you must 
have men — and when T say men 1 mean manly men, and not cal- 
low specimens of the race. Many of you have doubtless worked 
up from the lower branches of the business, and that shows to 
my mind what industry and ap])lication is capable of in this 
country. Again, f extend to you the greetings of the City of 
Boston, and 1 trust that you may all be i)rosperous in business 
as well as in health. You need your employees, and they need 
you. When we die we cannot take any of our earned or un- 



earned increment with us, so let us give our brother men a help- 
ing hand, and we will feel better and probably die no poorer. 

I thank you for your attention, and hope and trust that you 
may all leave Boston with good feelings towards the town known 
as the Hub, and a town which always likes to extend its hospital- 
ity to such a representative body of men as yours. (Applause). 

Mr. Carpenter: Mr. President, I think we have been ex- 
ceedingly fortunate in having given to us for the purpose of 
holding our sessions the facilities that this Institute affords, and 
it will now give me pleasure to introduce to the assembly Prof. 
C. F. Park Of the Massachusetts Institute of Technology. 

Address of PROR C R PARIC 

Mr. President and Gentlemen: It gives me much pleasure 
to extend to the Foundrymen's Association, on behalf of the 
Massachusetts Institute of Technology, a hearty welcome. We 
are pleased that you are meeting with us, and we gladly extend 
the use of our hall and all other hospitality to so worthy an or- 
ganization. It seems quite fitting, that education and practice 
can be alHed in this annual convention, for in this age scientific 
education and practice nnist go hand in hand. We hope that 
you will feel at home with us in any of our buildings. We hope 
that you will feel that while you are here this hall is yours, and 
that our laboratories, which will be opened for your inspection, 
are free for your use. According to your programme, our en- 
gineering laboratories will be open to your inspection to-morrow 
morning. This is one branch of our technical training that we 
feel is perhaps of particular interest to men of your attainments. 
We trust that you will feel free to visit us at any time, and we 
.will be glad to take you through any part of our institution. 
(Ap])lause). 

Vice President IVince: (ientlcnien, I will call on Mr. Bell 
to respond to the welcome extended to the American Foundry- 
men's Association here. 

Response of MR* C S* BELL 

Mr. President, I think it is proper and right that we should 



express the gratification that we all enjoy in being so cordially 
invited, in the first place, and then so cordially treated this morn- 
ing. There is no place, probably, that would be so interesting 
to a foundrynian to visit as the city of Boston. We were de- 
lighted when we learned that we had an invitation here, and we 
certainly feel highly gratified this morning to know that we are 
here, and we convey to these gentlemen who have been so kind 
to explain the situation how much we appreciate what they have 
done and what they i)ropose to do. Now, while it is true that 
probably all foundrymen will not be able to get into the pearly 
gates in heaven, there is one thing they will be glad.to remem- 
l)er as they go down the stream of life, and this is that they have 
had the privilege of visiting Boston . (Applause) . 

Vice President Prince: Gentlemen, the first business be- 
fore the meeting is the reading of the Secretary's report, I be- 
lieve . 

REPORT OF THE SEC31ETARY. 

Another prosperous year has been given to us, wherein 
to consolidate our resources, improve our plants, and plan new 
developments in our ever increasing industry. The difficulties 
encountered lay in getting material rather than orders, all foun- 
dries abreast of the times making money. As the foundry indus- 
try consumed over three and one-half millions of tons of pig 
iron, besides the proportionate amount of scrap, in the last fiscal 
year, and iron has averaged at least $15 a ton during that time, 
there is little wonder that with such enormous sums involved, 
and these distributed into every nook and corner of this great 
land, the foundry industry is looked upon as a good barometer 
of the general business condition of the nation. With indications 
pointing to a still further advance in pig iron through increased 
consumption, many of our foundrymen are contracting for next 
year's delivery, and fortunate are those who have covered their 
this year's requirements at fair prices. 

Our Association seems to have experienced a similar change 
to a more i)rosperous condition, the latter half of the fiscal year 
just closed, indicating an interest so marked that our members 
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have every reason to be proud of the standing being acquired 
by it in one of the numerous Hues of the industrial development 
of the world. Tliere is an unusual amount of interest manifested 
in the study of cast iron. Those industries into which large quan- 
tities of castings enter, making close enquiries about their qual- 
ity. The molder*s art is beginning to be recognized as one which 
is most intricate and important, and there is a general inclina- 
tion to place the molder himself u|X)n the plane of a highly 
skilled woikman who should not waste his time and his em- 
ployer's money by performing unskilled labor. 

Perhaps the close economies effected in the steel industry by 
utilizing the highest skill obtainable, or in other words, by pay- 
ing for brains well directed, has left an impress on our own meth- 
ods, for we also are beginning to demand the greatest produc- 
tion at the lowest cost, and are furnishing the best of facilities 
and paying the best of wages to do it. 

There have been many changes in the membership of our 
Association. Death has reaped a harvest, and removed many 
men most useful to our industry. The sad and tragic death of 
our worthy president, Mr. John J. Sadlier, was, perhaps, that 
least expected by us all. Hale and hearty while at our last con- 
vention, full of the fire of life while discussing the molder of the 
future upon the floor of the house; honored by founder and 
molder alike, he fell by the bullet of one of the very artisans he 
had helped to make. Appropriate action was taken at the time 
by our Executive Board, engrossed resolutions expressing the 
profound sorrow of our members for the man they had honored 
with the presidency, were conveyed to his bereaved family. Tlie 
general wave of sympathy, finding its expression even in Europe, 
showed that his efforts lo better the. standing of the foundry, as 
well as uplift the men employed in it, were thoroughly appre- 
ciated. 

In spite of the deaths, resignations, removals from the list, 
and consolidations, we can record a net increase of 17 names, 
making the total membership 314. The tide turned during the 
last few months of the year just closed, and was aided by the 
addition of members from England, Scotland, Wales, Germany 
and Holland. Inquiries from Denmark, Russia, South Africa, 
and even India, may result in extending the usefulness of our As- 
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sociation into those fields, and go to show that the world is tak- 
ing note of American foundry practice, and is presumably won- 
dering how we can afford to be so liberal with our information. 

During his recent travels in Europe, your secretary met 
with many of the foremost directors of industries. State officials, 
financiers and scientists, and nearly everyone exhibited the live- 
liest interest in American methods of procedure, in our national 
resources and transportation facilities, and in our declared na- 
tional policy. There were a few who affected to look down upon 
us with the scorn bred of centuries of industrial security, but 
who will none the less live to rave at the **American Perir* when 
we cut into their holdings. Everywhere cast iron was the topic 
of general interest. Your secretary, whom you so kindly ac- 
credited to represent our Association abroad, found it well known 
everywhere through its work, even if he did have to translate 
its name into several languages to enable the enquirers to watch 
specially for the proceedings in the technical press of their re- 
spective countries. 

At the Buda-Pest congress of the International Association 
for testing materials, the study of cast iron was ably urged by 
the only three American members present, and each of the three 
is directly interested in a foundry. The result was the making of 
tests on cast iron a special feature of the work mapped out. and 
much will doubtless be learned by the associated effort of the 
many nations interested. Our own American Association for 
testing Materials, of which we are members, in its convention 
last week, devoted one entire session to reports on, and the dis- 
cussion of, cast iron. The committee appointed by them to codi- 
fy the matter of specifications will doubtless utilize those adopted 
by us last year to the best possible advantage. 

On looking over the work of the Association for the past 
year, you will have noticed that it was very much in line with 
progress. The fact that we are nearly all foundrymen, and there- 
fore with interests to conserve, has not prevented us from urging 
better methods to obtain better results. We are more interested 
in furnishing our customers with the best of castings than they 
may be willing to give us credit for, as we have to hold a field 
which the requirements of the times is making more and more 
difficult to care for. Our national economy will not long tolerate 
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the production of great weights of inferior cast iron when com- 
paratively light steel castings will do at least as well. The watch- 
word is now to put the best of material into the best made cast- 
ings, in great quantities and at extremely low costs. There is lit- 
tle wonder that the excellent papers on the molding machine 
now being published in our Journal are attracting wide atten- 
tion. We hope they may be extended a long time yet, and be 
made most exhaustive, so that a foundation may be laid upon 
which even future generations may build. We have also to thank 
the technical press, as well as the great engineering associations 
for the interest taken in our efforts for foundry betterment, in 
which they have given us substantial aid. 

Your secretary begs to report further that the change of 
time provided for the payment of the annual dues has been 
effected. While this has cut off one-third of the income of the 
Association for the year, yet it has placed our finances 
on a sound footing, no advance dues being now taken to 
pay bills in arrears. The Association will therefore hereafter pay 
as it goes, and can regulate its expenses properly. The fact that 
there were no outlays whatever incurred by the Association dur- 
ing the absence of the secretary in Europe, helped to tide over 
matters, and it is hoped did no injury to our members. The 
financial statement will be found in the report of the Treasurer. 
Briefly summarized the figures are as follows: Total income 
for the year, $2,353.98; total expense, $2,352.62; leaving a bal- 
ance of $1.36 in the treasury; no bills outstanding; the Associa- 
tion free from debt, and with as bright a future ahead as the 
members wish to make it by the extent of their substantial sup- 
port. This excellent showing is, however, in a great measure 
due to the work of the Standardizing Bureau, the profits of which 
went into the treasury. Our special thanks are due Mr. West 
for the disinterested manner in which he has devoted time and 
money in the furtherance of a work now everywhere recognized 
as of great value to the foundry and the steel industries. 

bVoni the item of $250 for postage, it will be noted that the 
offici" work of the Secretary has been nearly doubled, but the 
good results have well re])ai(l the additional effort this caused. 
'Hiere has been a great call for back numbers of the "J^ttrnal," 
especially by the libraries of our Universities, the government, the 



public foundations and foreign sources. The supply is getting 
limited, and some of the pamphlets which were printed in two 
editions are already exhausted. Our 'Jo"^"^^" ^^s been en- 
larged and only a press of other duties prevented it from taking 
an even more extended shape. 

Our Institutions of learning have not been idle in the matter 
of devoting time to the study of foundry problems. Besides a 
large correspondence with the professors most interested, your 
Secretar\', as well as our Mr. West, have recently addressed the 
students of several of our largest universities on foundry mat- 
ters. 

There are two further subjects to which our Association 
might do well to give a substantial encouragement. The study of 
the electrical properties of cast iron, in conjunction with Purdue 
l^niversity, as reported to you last year, but not acted upon fur- 
ther on account of lack of funds. Then American support is 
most urgently needed by the Sidero-Chemical Laboratory estab- 
lished in Switzerland, for international research in the very lines 
which will be of the utmost value for the standardization of meth- 
ods of the laboratory. Should we get into the position that 
something can be done for these matters a substantial impetus 
for foundry progress will result in at least those immediate lines. 

The work of the various committees has been assisted as far 
as possible by your Secretary, who, in conclusion, wishes to 
thank the many members of the Association for the kind expres- 
sions of appreciation extended, the earnest help given, and the 
faith in the aims and ideals of our co-operative effort held forth, 
all of which has made him feel that the good will of the whole 
iron industry is with us in our chosen work. 
Respectfully submitted, 

RICHARD MOLDENKE. 
Secretary. 



Vice President Prince: Gentlemen, you have heard the re- 
port of our Secretary. What is your pleasure? 

Mr. Slocum: I move that it be adopted and that a vote of 
thanks be passed, Mr. Chairman. (Motion was seconded and 
adopted). 
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Vice President Prince: The next business before the meet- 
ing is the reading of the Treasurer's report. 

TREASURER'S REPORT. 

Balance $ 68.31 

Cash remittances from Secretary 2,285.67 

2,353.98 
Amounts expended. 

Sundries $ 40. 13 

Salaries 900 . 00 

Printing 105.85 

Journal 958 . 30 

Postage 250. 50 

Stan<lardizing Bureau 97-83 

$2,352.61 

Balance in l^ank, June 6th, 1902 $ i .37 

Respectfully submitted, 

THOS. D. WEST, 
Treasurer . 
Mr. Seaman: Mr. Willis Brown, who is Chairman of the 
Auditing Committee, not being present. I have been requested to 
present the formal report 

REPORT OF THE AUDITING COMMITTEE. 

We, the undersigned, a committee appointed at the last 
meeting of the association to audit the accounts of the Secretary 
and Treasurer, beg to report that we have found the* accounts 
correct. (Signed.) 

WILLJS BROWN, 
J. S. SEAMAN, 
WILLIAM YAGLE, 
Auditors . 

\'icc IVosidcnt Prince: You hear the Auditors' rejmrt. 
What is your pleasure in regard to the Auditors' report? Is 
it that it be a])proved and acce])ted? 

(Motion made to accept the Auditors* report, seconded, and 
lidoptedj. 
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Mr. Seaman: Mr. President, it is a very easy matter for 
an auditing committee to make a report when the treasurer or 
secretary puts things before them in such shape that all they 
have to do is to cast up the figures on two sides and see that the 
balance is all right. I would, however, like to add something 
right here. We all know that when Dr. Moldenke took hold of 
the secretaryship of this association the organization was very 
largely in debt. We all know that the secretaries of this organi- 
zation since its formation have been under a salary. We know 
that Dr. Moldenke is entitled to a salary just as well as anybody 
else, and more so, from the fact that I think if our former sec- 
retaries spent five hours in a week in the work of this association 
Dr. Moldenke has spent about five days. If there is any man 
entitled to his salary I think that Dr. Moldenke is. All I want 
to say to this association, and more especially to its Executive 
Board, is that Dr. Moldenke has not had his salary. He makes 
a report here that we have $i .35 in the treasury. Now, you can 
draw your own conclusions. I \vant to see action taken on this 
matter, notwithstanding what our Secretary may get up and 
say — I know that he is just itching to get up — wx owe him $700 
and he is entitled to it, and I think he should be paid. I want 
to see somebody appointed to devise ways and means for us to 
pay this salary, and more that it be referred to the Executive 
Committee of this organization. (Seconded and carried). 

l"he Secretary : I wish to give the members an explanation . 
When I took the secretaryship there was some $600 debt in the 
association, which debt I immediately proceeded to wipe out by 
using the moneys that came in, paying the bills and letting my 
own salary; which, by the way, includes all the expenses con- 
nected with the office, and is $100 a month, stand. At the end of 
last year matters had been so arranged that all the debts were 
paid, excepting $600 owing to the Secretary . By the change in 
the constitution the payment of the dues was made to cover all 
periods up to July ist. Therefore, in sending out bills during 
the year, everything was calculated to bring the payment up to 
July 1st, which means that the first month brought the full $10 
and the last month brought only $1 . Therefore in my report 
you notice I say that one third of the income of the association 
was wiped out for that year, because we stopped all the advance 
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payments and brought everjthing up to the ist of July. I did 
not mention the fact that there were seven hundred dollars ow- 
ing to me at the end of the fiscal year, for a simple reason, that I 
took a voucher and donated this money to the funds of the asso- 
ciation to put it on a good financial footing; and that I hope will 
stand. I simply gave my work and my goodwill to the asso- 
ciation for the benefit of the trade . 

Mr. Seaman: I object to that part of it. 

The Secretary: I may say further that present conditions 
are as follow- s: From the ist of July we will have the full income 
for the year available, and at the end of the year all expenses, 
the expense of the Secretary's office included, will be paid, I 
think, all right, if all our members stay with us. 

Mr. West: Mr. President — There are six other reports upon 
which action should be taken, and I would be glad to have them 
acted upon as I proceed with them, as I am liable to be called 
home at any time on account of sickness. The first report is 
that of the Standardizing Bureau . 

REPORT 

On the Operations of the American Foundrymen's 
Association Standardizing Bureau 

Your committee begs to report that the sales of the Asso- 
ciation's Standardized Drillings continue as large as during the 
last thre*^ years, and that this work is becoming of constantly 
greater importance as shown by a ver>' much wider distribution. 

Not only are the blast furnaces and laboratories dealing with 
cast iron utilizing our diillings for their daily standards, but 
where disputes arise concerning the accuracy of individual work, 
our Standards are sent for to settle them. Thus the purpose for 
which the lUireau was originally created has been fully accom- 
plished, and the iron industry has acquired a very material help 
toward a better basis for the daily routine. 

During the past year a second lot of sample "D" has been 
made. We can also state that the Bureau is now in position to 
furnish the trade single bottles of samples **A, B, C and D," to 
iM>vir those cases where the sets of three or four bottles, which 
M'll for $5. IX) anil $().()() respectively, are not desired. 

The drillings can be obtained by addressing the chair- 
man. 
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Through the eflForts of one member of our committee a sub- 
stantial reduction in the cost of analytical work has been secured 
for the trade, and this from two reliable laboratories in f^ittsburg 
and Cleveland. Silicon, sulphur, phosphorus and manganese 
determinations at 40 cents each; and the carbons in iron, and 
sulphur, carbon, and ash in coke at 70 cents, are the quotations 
made, with rebates on a sliding scale where two or more deter- 
minations per day come from the same firm. 

The addresses and other information can be obtained from 
the chairman. 

The accounts of the Bureau up to date of June ist, are as 
follows : 

Total expenses to date $ 707.80 

Collections to date 1312 . 77 

Bills receivable 57 • 30 

Drillings on hand — 190 pounds. 

All of which is respectfully submitted. 

Thos. D. West, Chairman, Sharpsville, Pa. 

Richard Moldenke, New York, 

James Scott, Pittsburg, Pa., 

P. W. Gates, Chicago, 111., 

E. H. Putnam, Moline, 111. 

On motion the report was received and the committee con- 
tinued . 

Mr. West. The next report we have is that of the Com- 
mittee on Standard Methods of Sampling Pig Iron. 

REPORT ON STANDARD METHODS OF SAMPLING 

PIG IRON- 

In conformance with the instructions received at the last 
convention, your committee begs to make its report on a stand- 
ard method of sampling pig iron for foundry purposes. 

In his memorial to the Association, urging standard meth- 
ods of sampling, Mr. A. L. Colby emphasised the necessity of 
this action in order to avoid unnecessary complications between 
furnacemen and founder. Your committee, after studying the 
matter, has come to the conclusion that inasmuch as the furnace- 
man has the burden of the trouble to bear in case of rejections, it 



i8 



is in his interest to see that the various car loads of iron he sells 
are sampled by the purchaser in the fairest manner possible. 

Your committee did not think it wise to specify the man- 
ner in which a furnaceman should sample his casts, interesting 
as it may be; for we are solely concerned with the particular 
car load which comes to us, and have no means of knowing how 
many furnace casts may be mixed in it accidentally or other- 
wise. 

We further recommend that the method to follow be adopted 
provisionally only, in order to give the furnaces an opportunity 
to give us the benefit of their experiences during the coming 
year. Your committee can then report finally. 
Respectfully submitted, 

Thos. D. West, Chairman, 
Richard Moldenke, 
James Scott, 
P. W. Gates, 
E. H. Putnam. 

SPECIFICATIONS FOR SAMPLING PIG IRON. 

1. Eight pigs shall be selected from each car load of iron, 
two each from the upper and the lower portion of each half of the 
car. The eight pigs, being of the average size and weight of the 
shipment, will be fairly representative of the whole. 

2. These pigs arc broken in such a way that a piece of con- 
venient length showing a clean fracture is available. Tlie eight 
pieces are placed in a suitable box, and this duly marked with the 
car initial and number. 

3. The freshly fractured and clean face of each piece is 
now drilled in two places half way between the centre and edge, 
a ilrill of large diameter being used. From the heap of drillings 
surrounding the drill enough is taken for the purpose wanted, 
and ]>lace(l on a sheet of glazed paper, the drillings are thor- 
oughly mixed and preserved. In case of dirty or excessively 
sandy iron the magnet should be used on the sample before 
analysis, for additional safety. 

4. Sufficient drillings shall be made to afford material for 
exchange with the furnace laboratory, as well as with a possible 
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subsequent checking with the American Foundrymen's Associ- 
ation Standards. 

5. The allowable variation from specified comi>ositions shall 
be as follows: For Silicon, 10 points either way (plus or minus 
o.io per cent.). For Sulphur not over 0.005 per cent, above the 
determinations, in case of a dispute, to be made by the oxida- 
tion method. For Manganese, 10 points either way. For phos- 
phorus, not over .05 per cent, above for all irons running over .30 
per cent. Below this the variation shall be a matter of special 
agreement. For Total Carbon, if specified at all, the variation 
shall be a matter of special agreement. 

6. The variation of the check determinations between foun- 
dry and furnace, as well as with the American Foundrymon's 
Association Standards, shall not be over the following: Silicon, 
.05 per cent.; manganese, .05 per cent.; sulphur, .005 per cent.; 
phosphorus, .02 per cent., and total carbon, .05 per cent. 

The Secretary: Mr. President, I would like to say a few 
words in connection with this report. These specifications are 
drawn up, as the report states, for discussion during the year 
and possible adoption at the next convention. The report in- 
cludes quite a lot of material, which will want to be digested 
pretty thoroughly, and which may possibly give rise to some 
opposition; but at the end of the year we will be better able to 
report finally. For instance it would be a (juestion whether the 
method of selecting the pigs and drilling them suits the furnace- 
man. He is the man who suffers if we throw a carload back on 
him, and he also is the man who would like the fairest way to be 
used when his material is sampled. Then, again, the allowable 
variations in the specified composition . If you buy a carload at 
2.50 silicon and get 2.60 or 2.40 that ought to be good, but if 
you get 2 . 75 or 3 per cent . that ought not to go . It is the vari- 
ation that may be allowable in the specifications which will be 
finally adopted that we want to get settled. Then, also, the vari- 
ation of the actual analysis. Vot instance, the furnaceman and 
foundryman may dispute about the correctness of a determina- 
tion. They will send for the American Foundrymen's Associa- 
tion standard samples — and this has been done many times, have 
them analyzed by the two chemists to check themselves, and on 
this will depend the rejection of many carloads of iron. But 
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even there there must be a variation. Two chemists cannot 
agree abvsohitely . But vvc give the limit, and give it now, so that 
it can be talked over during the year and then settled. If we 
then can report something for adoption, it will be a substantial 
advance in the trade relations between the furnaceman and the 
foundryman . 

\'ice President Prince: This is a very vital point, and during 
the coming year it should be given a great deal of thought . I 
think that it is very necessary to determine the exact amount that 
we should have of silicon, sulphur and phosphorus. While we 
may know what we require to meet our different specifications, 
I think there is a chance that we may be compelled to pay a little 
more for pig iron if we are too close . 

Mr. Conlin: I move that the report be received and placed 
on file, and that the committee be continued for another year. 

(Motion seconded and adopted). 

Mr. West: The next report we have is that on the Grading 
of Pig Iron by Analysis. 

REPORT ON THE GRADING OF PIG IRON BY 

ANALYSIS- 

Your committee begs to report that in view of the develop- 
ments brought out during the discussion of this matter at the 
last convention, a very evident leaning being manifested toward 
the purchase of pig iron, simple by its analysis, irrespective of 
the question of grading by fracture, particular pains have been 
taken to inquire as to the extent to which this is actually the case 
in present foundry practice. 

It was found that with the exception of the jobbing founder 
practically everyone else is now specifying the composition of 
the iron he buys, or else is particular to find out what he does 
^^(•t. Vor these founders, who consume about three-fourths of 
ihr pig iron sold to foundries, the labors of your committee 
uniilrl be superfluous. For the jobbers, however, who are in 
iIm- great majority, so far as isolated small shops are concerned, 
miK h good could be done, and doubtless has been by the agita- 
iioii ilir subject lias received. Unfortunately we must report 
iImI iIhk' is no interest to be observed from that direction, very 



21 



few of the several thousand jobbing foundries being members 
of our Association, or interesting themselves in the elevation of 
their trade. These foundries will continue to buy their No. i 
and 2 irons by fracture, irrespective of what they really get, will 
have their little troubles and get over them as heretofore, and re- 
ceive the leavings of the founder who buys by chemical specifica- 
tion, and sees th^t he gets what he wants. Your conunittee does 
not see that it can be of any use here either, for the present, be- 
yond agitating for closer lines on the composition of the different 
numbers now in the market, a work which it believes is quietly 
going on. 

Since the feeling in our Association seems to be in the di- 
rection of exact methods of buying iron, the majority of foun- 
ders, not members of our Association, do not appear to be in- 
terested, we would suggest that our committee be discharged. 
Respectfully submitted, 

TIios. D. West, Chairman, 
Richard Moldenke. 

Mr. Bell: Mr. President, after the reflections of friend 
West on the jobbing foundryman I want to say this: The job- 
bing foundry has a great deal to contend with, and if its business 
was vast enough to justify chemical analysis for every grade of 
iron that it buys or wants it would be a very great undertaking. 
A jobbing founder has to have many kinds of iron to make the 
different kinds of castings that he must turn out. As a rule, he 
is of the old school. He knows an iron when he sees it pretty 
well, and it is not easy to fool him with any kind of fracture or 
analysis. For the reason that he requires these different varie- 
ties it would be very much of a complication to go through the 
methods suggested in the reports. The jobbing founders will 
have to jog along in the old way very much, not because they 
are not producing what they want, but because they are produc- 
ing w^hat they want in the way they are competent to do it. It 
might be that it would be a long while before they would be 
educated up to the high point that they could have all classes of 
iron and be able to use them in a scientific way. They have 
no disposition to cast any rellections upon the large concerns. 
which use, probably, l)iit one grade of iron, or two. Thev a])- 
preci'ate how valuai)le this inlonnation is to those people, but 
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they are not able to take advantage of the position of these peo- 
ple who use one class or two classes of iron on a very large 
scale . (Applause) . 

The Secretary: Mr. President, the Committee would like 
to be discharged, as it says in the report. I am one of the mem- 
bers myself . We fully concur in what Mr. Bell has said. Those 
jobbing founders who are progressive are with us, and those 
jobbing founders who are not progressive are not with us, and 
so we cannot see that we can do any more than we have re- 
ported . 

Mr. Best: Mr. President, I move that the committee be 
discharged with thanks. I think their duties have been very 
arduous and have been carried out effectively. Not only so, 
but there are great difficulties in the way of trying to get old 
style founders to take up the new methods of getting out work. 
There are different methods that could be adopted whereby the 
practice in foundries can be improved. Over in Canada, where 
I come from, there are a lot of small foundries. Almost every 
village has one. Cio and tell them anything outside of the rou- 
tine of what work has been done, and they will say, "Why, we 
have got the iron, and we do our work," and so on. I suppose 
you have foundries on this side of the line that are working 
somewhat on the same principle ; that is to say, so long as they 
get an iron which will do the work . I move that the committee 
be discharged, with thanks. 

(Motion seconded and adopted). 

Mr. West: The next report is the progress report on 
Standard Methods for Determining the Constituents of Cast 
Iron. 

PROGRESS REPORT ON STANDARD METHODS OF 

DETERMINING THE CONSTITUENTS 

OF CAST IRON- 

The importance of adopting standard methods for determin- 
ing the constituents of cast iron was fully recognized by this As- 
sociation, when at the last convention it instructed the Standard- 
izing Bureau to take up this work, and report thereon as soon as 
convenient. We beg to report that a large number of circular 
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and personal letters have been sent out to the professional men 
in our industry, requesting memoranda upon their methods, with 
a view of selecting standards therefrom. 

These reports will be duly published in the "Journal," 
(omitting all names) in order that all the information may be 
properly grouped for critical study by the experts who will be 
asked to select the methods best adapted to our requirements. 

In the meantime your committee solicits further communi- 
cations from active iron chemists in order to have as wide an 
experience to draw from as possible. Tlie amount of material 
received already indicates a wide-spread interest in this work, 
and it is to be hoped that a final report can soon be made. 
Respectfully submitted, 

Thos. D. West, Chairman, 
Richard Moldenke, 
James Scott, 
P. W. Gates, 
E. H. Putnam. 

Report received and filed. The committee was continued. 
Mr. West: I now have the last report. 

PROGRESS REPORT 
On The Foandty Trade School* 

At the last convention the undersigned was appointed chair- 
man of a committee to work in the interest of a FOUNDRY 
TRADE SCHOOL, wherein apprentices could be given the best 
practical and technical training for their trade, this training to 
fit them for the responsibilities even of master-mechanics and 
managers. The conmiittee was recently enlarged by the ap- 
pointment of Messrs. Putnam and Moldenke, .but owing to the 
short time available since then, no opportunity has existed for 
any concerted action. 

In the meantime, however, articles have appeared on the 
subject in the Trade Papers, and much criticism has been pro- 
voked partly favorable to the proposition, and partly unfavorable. 
Your committee believes that enough has been wTitten during 
the year to warrant an expression of opinion on the part of the 



iiicmhtTs of our Association, as to whether the committee should 
be continued in the interest of this work. 

It is the opinion of your committee that such an institu- 
tion is badly needed, and that the day is not far distant when 
its importance will be disagreeably forced upon the trade. It 
will not do to sit by idly and be compelled to meet the issue. 
Far better to act at once. This is a movement, to be most suc- 
cessful, which should have the support of our foundrymen as 
well as the technical bodies interested in getting good castings. 
Your committee asks for a full discussion of the matter in 
order to decide whether the work shall be conducted under the 
influence of our Association, or be left to outside eflfort. 
Respectfully submitted, 

Thos. D. West, Chairman, 
E. H. Putnam, 
Richard Moldenke. 

Vice President Prince: Gentlemen, you hear the request of 
our Treasurer in regard to this school question. I think, as he 
does, that this is a question that should be discussed very thor- 
oughly by the foundrymen of this country. I think there is no 
question, but that the foundrymen ought to have a school of 
some nature wherein the fundamental principles of the foundry 
business can be taught. As it has been in the past, we have all 
worked in the dark, and the old guard has done what they were 
taught from their ap])renticehood . 1 think that instruction in 
foundry practice would helj) to elevate the business and be a 
benefit to us all. Cientlenien, you have heard the request of your 
Treasurer. What is your pleasure? 

Mr. Slocum: Mr. Chairman, for a good many years I have, 
and r expect a good many of us have, been attending foundry- 
nun's meetings monthly. ( )nce in a great while we find some- 
thing of interest; a great many times we don*t. But in my 
rxprriincc with these meetings, the thing which has interested 
nu" thi' most has brcn a series of i)aj)ers which have been reail 
and (liscussi'd before the Pittsburg h'oundrymen's Association 
nil this same subject. We have had one or two very able pa- 
pers and discussions on those ])apers — papers read by ^Ir. 
Kn nt/p<»intner of .\hooiia, who is very well informed, has evi- 
dently made a life study of it. 1 think he opened my eyes, as 
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well as those of a great many others, as to the things which we 
did not appreciate and did not understand. We went to work 
there and received the co-operation of the superintendents of 
manual training schools of Pittsburg. They came and talked to 
us one evening at our meeting, bringing models, giving views, 
showing the entire process, and it was intensely interesting. It 
was practicable. It showed us what might be done. In the 
curriculum of these schools, one phase, the larger phase, is teach- 
ing the students to appreciate and understand the metals and 
materials which they may handle in after life, especially those 
occurring in the neighborhood in which they are being taught. 
Consequently in Pittsburg the instruction turns largely on iron 
and steel and the things which are used in conjunction with these 
two items. In some of the schools they have gone to the extent 
of drilling the boys- in the work of most of the departments ne- 
cessary in a well regulated foundry . They take up the carpenter 
w-ork, the pattern work, moulding, and the actual use of a cupo- 
la. Some of the work which is turned out by these young lads, 
would put to shame a good many men that are employed in our 
pattern shops. As a matter of fact, they go even farther than 
that. Some of the small models which they exhibited of course 
were largely fancy work, but the skill and the understanding 
necessary to produce them showed an understanding which 
surpasses some moulders I have in my shop. Still those mould- 
ers have been taught a trick and can earn their money . I should 
be very much disappointed if this committee was discontinued. 
I think if it was taken up on the same lines on which we are en- 
deavoring to take up the matter in Pittsburg, and carried for- 
ward, it would be a very large help to all of us, and I think most 
of the foundrymen would stand in a position where they would 
he very glad to take the graduates of these schools. I know 
that my concern. f(ir one, would be very glad to get them. 
Schools of this kind would turn out young fellows who are 
bright. They would not take the course unless they were am- 
bitious. All they need afterwards is a little strength, and get- 
ting into a f(nmdry soon does this for them. They generally 
come out a little tougher than they go in — not only physically, 
but sometimes otherwise. I would suggest that this connnittee 
be continued on the same lint^s on which they have been work- 
ing. 



Mr. West: Mr. President, may I add a word? I just want 
to catch a valuable point Mr. Slocum makes there, so as to con- 
tinue the discussion. He refers to the benefit of our present 
technical schools in teaching the art of foundry. He admits 
that they are very beneficial. Now, I wish to make the state- 
ment, that at present all the time, for instance in Cornell Uni- 
versity (which has a very excellent foundry, about the best I 
know of in the country), for teaching its students foundry work, 
is fifteen days, if I am right, altogether. If we will take into 
consideration that he admits that that fifteen days is so benefi- 
cial, what must we expect if we will have three and a half to four 
years of continued effort in that direction . 

Mr. wSlocum: Mr. West misunderstood me. I was not re- 
ferring to Cornell; I was referring to our daily schools in Pitts- 
burg and Allegheny. I have had a little experience with tlie 
graduates of Cornell. 1 had a young man come to me when I 
was in liuffalo a few years ago who had gone through a course, 
and he was sent to me very highly recommended. He was not 
only a practical moulder, but he had the technicality; in fact, he 
had everything, a great many things which I did not have. 
The result was, after he had been with me two or three weeks, 1 
gave him a position in the office. 

Vice President Prince: I think the schools are perfectly 
proper. I think that the American Foundrymen's Association 
should take up this question. We have a fitting illustration 
right here in our acting president now. I am certainly not in 
a position to talk as intelligently to the foundrymen, as I should 
do. When it goes into the old fashioned work I could do it. 
I think foundrymen should all be in a better position both to talk 
and act and to instruct each other. This would be acquired by 
students going to a school and learning the business and being 
abk' to explain it . There are ideas which are coming out every 
day that should be put into shape and given to the foundry trade 
at large, and foundrymen as a lx>dy should be able to get up and 
talk intelligently. 

Mr. r>est: Mr. IVesident, is it the intention of the associa- 
tion to form a central school, and from that to send Hterature 
throughout theland in order to form separate schools, or branch- 
es, whereby boys could be taught simultaneously from the cen- 
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tral school; or is it to establish a school in each locality working 
within its own sphere? It seems to nie, if there could be a cen- 
tral school, with proper methods laid out from there, and litera- 
ture sent out, whereby the boys could be taught, that good re- 
sults might ensue. Mr. Slocuni has made reference to the pub- 
lic schools. I have seen things produced by very small boys, 
boys of eight and ten years of age, which have been astonishing 
to me. After taking three or four lessons at what they term one 
of their *'sloyds" — they call it sloyd over there — little boys will 
produce things in wood that to me have been wonderful. I 
don't see how the knowledge could be put into them, but it has 
been done. I have seen cases where pattern makers two or three 
years working at the trade could not do better than has been 
<lone after a few lessons by the boys. The teachers must have 
had great ability and great tact, to infuse such ideas into the 
children. If, as 1 said before, a central school could be estab- 
lished, and the information pass out, 1 think it would be of great 
good. 

Mr. West: Mr. President, may 1 just offer an explana- 
tion? ^^r. Best incjuires what would be the nature of this school 
in regard to its distribution of work . At the present time ideas 
are but vague. The intention is to get started with a regular, 
practical, every day work shop, either connected with some tech- 
nical institution, or in a locality where technical instructors could 
be had for the evening. Three or four evenings every week 
would be given up to the study of the principles of the trade and 
also to a study of whatever intricate work would be involved. 
All such information would be brought to the notice of the stu- 
dents, and discussions would be carried on along proper lines. 
Then, also, in matters of management. There is not one of us 
who is a manager to-day in a foundry but knows that when he 
became a foreman he was simply asked to be a foreman, there 
were no instructions given to him, and he was watched to see if 
he had the necessary tact. Xobody told him what that meant; 
he simply had to go in and use his wits the best he could . There 
is a great deal of information that I think can be outlined from 
experience and put into such shape that we can make for better 
managers than we have to-day. We can give the young men 
some confidence in themselves. We can lay down proper rules 
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and principles and give them a good general idea of business. 
As a rule, a man who is merely a foreman, with no money in- 
vested in the business, has a very visionary outlook. If we could 
knock that out of him and get him down to strict business, to 
realize, if possible, what it would be if he had his own dollars 
and cents invested, then he would have a different view of the 
matter as a manager. I believe a school of this character could 
bring returns from such a form of education . As to what might 
come after a school was started, why, that is an open question. 
But I don't look upon it as so necessary that this school be large. 
I think that if there were simply one school no matter where, with 
the influence that would come from it, there isn't a manager here 
who would not watch it, know what it was doing, know what its 
methods were, and an influence would go out from that school to 
his work shop. If there were only a dozen apprentices created 
by this school, I believe that it would be very beneficial the coun- 
try over. 

Mr. Seaman: Mr. President, I believe we had this discus- 
sion up last year at Buffalo and there was quite a talk about 
the matter at that time. The question was brought up of what 
was being done for a school of this class. I then made a report 
that we were in a fair way to have a school of this kind in Pitts- 
burg, and a good school at that. The school should have been 
really — well, partly constructed by this time, but we in Pittsburg 
are like most all other cities, we have got a little too much pol- 
itics there. The politics has interfered somewhat with the pur- 
chase of the ground for the institute. They are now about clos- 
ing for the purchase of the ground. The city of Pittsburg will 
])ay half a million dollars for 62 acres. Andrew Carnegie has 
donated $7,000,000 to establish this institute, and I w'ill say that 
one of the principal features of the institute is going to be the 
foundry end (^f it. 1 will say that the Chairman of the committee 
that has the arrangement and the designating of what the msti- 
tiite shall be is a foundrynian . Another member of that com- 
mittee i^ a foundrynian. The FMttsburg Foundr>nien's .\sso- 
ciatii>n has apjn^inted a conunittee to keep the directors and 
nianaLivrs nf the Carnegie Institute well stirred up in regard to 
the tninulr\ business, which they are titling, and I think that wc 
will have in Pittsburg an institute where any young man or eld- 
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erly man that wants to get any information about the foundry 
business can get it, whether it be a course of six months or six 
years.. We will have it all there. If our association undertakes 
to build an institution of that kind I don't think we will be able 
to raise the means to do it, in the first place, and it will require a 
large endowment. It is not simply a question of putting a 
young man on a foundry floor and shovelling up a certain 
amount of sand, or, in other words, as some express it, digging 
a hole in the ground and pouring iron in it. There is something 
back of that required. There is some knowledge recjuired, some 
education required, in order to know why these things are done . 
This is the object of the foundry part of the Carnegie Institute . 
And it will be open for everybody . I really think it would be a 
waste of time on the part of the American Foundrymen's As- 
sociation to take up this matter, unless they go in jointly with 
this institution and help to get things there up properly, as they 
possibly may overlook many things in organizing. I will say 
this, that the management of this institution is willing to receive 
any suggestions that would be to the interest of the foundrymen 
or the education of the foundrymen in the United States. 1 
merely mention this matter so that the facts of the case may be 
understood, and also to let the association know what is being 
done toward the education of the foundrymen. 

Mr. West: Mr. President, T beg for another word here. I 
am glad that Mr. Seaman has brought this subject up, because 
it permits me to make an explanation that I could not very well 
make in the report. I made a special trip to see Mr. McCon- 
way. the chairman of this Carnegie Technical School, to learn, 
if possible, what were their intentions, and whether or not it was 
to be an institution which would fill the need of advanced foun- 
dr>men of to-day. I had quite a long talk with Mr. McConway 
and it seemed to "show me that the institution was not intended 
to fill what is being advocated on the floor here to-day. They 
mean merely to follow in the present line of colleges. I ex- 
plained very explicitly to Mr. McConway what was needed, and 
he felt sorry that the thing could not be carried in that line, but 
as far as it was to go would be in the ])resent day lines. I think 
that, if Mr. Seaman would hav^ a c(mversation with Mr. Mc- 
Conway, he would learn of my visit to him and the result. It is 



my opinion that any millionaire who wants to benefit the race 
to-day can do great good by donating a few hundred thousand, 
or, if he wants, a niilHon dollars, to the object of establishing a 
strictly practical school, a practical ever}* day foundry school, 
not where you have got fifteen days through four years, but where 
you have got every day for four years, eight or nine hours actual 
work and then your technical training outside . Give us a school 
like that, and the man that donates the money to support such a 
thing I think will build a monument to himself bigger than any 
that is done yet at the present day . 

Mr. Slocum: Mr. President, I don't want to occupy too 
much of the time. I have had no personal conversation with 
Mr. McConway, but I have with other members of the commit- 
tee. While no details have been gone over, the impression has 
been conveyed to me very forcibly that the idea of the donation 
was simply to do the most possible good, and ideas that have 
been brought up so far which were practical and could be util- 
ized, they were going to adopt. If Mr. McConway has any such 
idea in his head at the present time as is suggested, I would like 
to make the motion that this association appoint a committee 
to work in conjunction with the conmiittee of the Pittsburg 
F'oundrymen's Association to clear his head of those ideas. 

Mr. Seaman: Mr. President, before the motion is put I 
just want to make a word of explanation in reply to Mr. West's 
remarks. The Board of Managers of the Carnegie Institute have 
not adopted any line of work, any more than that a full foundry 
equipment will be built and foundry methods taught, not only 
for light castings but heavy castings. They are going to build 
a large institution there. The idea is to educate young men 
who are taken from the public schools, to take them in there 
and give them all the branches of education that they require, 
and practical knowledge, so far as possible, n6t only in the foun- 
dry business, but in the machine business and in other kindred 
lines. The main object is to educate those young men in a me- 
chanical line, to make them thorough mechanics so that they 
can leave that school and into any workshop. We have our 
colleges, that is all true, institutes of different kinds; but Mr. 
Carnegie is reaching out for something far beyoyd this, just 
the same as he is in what he is establishing in Washington, We 
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all know what he is doing there. This technical institute is in- 
tended to be an advance licyond anything we have now. He 
wants to make it practical, carrying out the old theor\' that he 
does not want to donate anything to a lazy man, he wants a man 
tu work and earn his own living, he is willing to put him in a 
position to earn his own living. His charity runs in that line. 
As we all know, he won't give anything outright to charity, hnt 
he gives it in that way, whicli is the best of charity, 

Mr. West: Mr. iVesident, another word, please. I would 
like to state here that we have got to bear in mind, in order to 
secure the greatest benefit from our scliool, that it is simply a 
business proposition. We have got to open up a shop, and we 
have got to obtain work . Nobi^dy will cottie there and give 
work UiT the luve of giving it and take anything he cau gel; he 
will come there the same as he would go to any other place. 
Quality and price is going to bring the work, Now^ I em- 
phasise again ibat in my conversation with Mr, McConway he 
can Id not assure me that Mr. Carnegie's ideas were along mine 
whatsoever or that he woukl take that matter up. I urged the 
importance of the work very strongly. lie may have changed 
his views since then. They may be taking action along practi- 
cal lines» but if they do I hey have got to have a regular shop, 
and they have got iu secure work from the outside the best they 
can, sufficient to keep probably from 50 to 100 men, or students, 
fjoing. I only hope that it is true, as Mr. Seaman says, that they 
are working along t>ractical lines. 1 

The Secretary: It has been moved and seconded that a com- 
mittee he ai>pointed from this association to co-operate with the 
Piltsburji I^Vmntlrymen's Association in the direction of the Car- 
negie foundation. I think it ought to be amended to carry thi^ 
icharge of the prcM'nt committee. 

Mr. Slocum: I accept the amendment. My idea of having 
a ccmmnitee of this association working with the other was sim- 
ply to make it mure marked that tht^e is a demand for a school 
of that kind. 

Mr. Mcl*hee: .Mr. iVesident, we don*t seem to thoroughly 
understand the matter. Is there to be a foundr>' attached to 
this school? Tht-re seenis tt> be a kind of misunderstanditig in 
the matter. 1 should like to say right here at this time that this 
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is the proper place for us to go to work and listen to the ideas 
of the foundrynien on these hnes. If Mr. Carnegie is going to 
work to establish a foundry to educate student in the foundry 
business we ought to have some explanation, so that this com- 
niittee might be instructed to wait on the men in Pittsburg that 
are going to have this foundry, if there is going to he a foundry. 
If there is not, why, it seems to me that there is a splendid field 
right straight here in the Foundrymen's Association of the 
United States to go to work and take this up and establish a 
foundry school. We know to-day that the foundry is away be- 
hind other trades; we know that it is, and something that we 
ought to have is instruction given to the moulder. While of 
course the pattern maker to-day is considered far ahead of the 
moulder, I tell you I think it is the place for him to go right 
straight into the foundry. The moulder makes mistakes. The 
pattern maker makes mistakes; but it is not considered a mis- 
take in the i)attern maker, it is only an oversight. A great 
many times, when I have seen the patterns brought into the shop 
and worked on, I have thought that the pattern maker ought 
to i)ut in about two years in the foundry in order to get at his 
drafts . 

Mr. Bell: Mr. Chairman: Mr. Seaman is probably the 
best informed man in regard to the Carnegie Institute that there 
is on this floor or anywhere else outside of the trustees them- 
selves. He is in constant communication with them, and he 
knows as nearly as anybody knows their purpose. They have 
not decided ui)on the line of what they are going to build or 
what they are going to do, but they are investigating, and their 
intcniion, so fars as expressed or known now, is to organize 
such a school as Mr. West and these other gentlemen are ad- 
vocating, and, having the best means, when they undertake to 
do it, they will undoubtedly undertake to do it well. Mr. Sea- 
man is also of the committee of the Pittsburgh Foundrymen's 
Association to keep in touch with the trustees of the Carnegie 
Insiitute, so that he, as he has informed us, is advised of the 
advancfil |)osition that those trustees occupy. We, as an associ- 
ation, as tlu' American iu)un(lrymen's Association, can appoint 
a coininittcc to co-oi)erate with him and his committee, giving 
it more strength, giving more force behind it to carry out what 
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it is already doing in Pittsburgh, urging the trustees of the Car- 
negie Institute to establish just the very thing that has been 
advocated here. I believe that is the idea. 

Mr. Slocum: That is the idea of my motion. 

(Motion adopted). 

The Secretan*: Mr. President: I think the next thing 
on the programme is the presentation of the Standard Specifi- 
cations for Steel Castings. Tlie American Society for Testing 
Materials have devised specifications for testing steel castings. 
and. as we are members. I have had them printed, and they are 
distributed here, as discussion is welcomed. They have been 
adopted now and are generally used. 

STANDARD SPECIFICATIONS FOR STEEL CASTINGS 

As adopted by the American Association for testing Ma- 
terials, of which the American Foundrymen's Association is a 
member. . These specifications are presented before our Con- 
vention with a view of eliciting further discussion on the sub- 
ject. 

PROCESS OF MANUFACTURE. 

1. Steel for castings may be made by the open-hearth, cru- 
cible or Bessemer process. Castings to be annealed or unan- 
nealed as specified. 

CHEMICAL PROPERTIES. 

2. Ordinary castings, those in which no physical require- 
ments are specified, shall not contain t)ver 0.40 per cent, of car- 
bon, nor over 0.08 per cent, of phosphorus. 

3. ■ Castings which are subjected to physical test shall not 
contain over 0.05 per cent, of phosphorus, nor over 0.05 per 
cent, of sulphur. 1 

PHYSICAL PROPERTIES. 

4. Tested castings shall be of three classes: "Hard," **Me- 
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dium," and **Soft." Tlie minimum physical qualities required 
in each class shall be as follows: 

Hard Medium Soft 
castings, castings, castings. 
Tensile strength, pounds per square inch 85,000 70,000 60,000 

Yield point, pounds per square inch 38,250 31,500 27,000 

Elongation, per cent, in two inches. ... 15 18 22 

Contraction of area, per cent 20 25 30 

5. A test to destruction may be substituted for the tensile 
test, in the case of small or uninmportant castings, by selecting 
three castings from a lot. This test shall show the material to be 
ductile and free from injurious defects, and suitable for the pur- 
poses intended. A lot shall consist of all castings from the same 
melt or blow, annealed in the same furnace charge. 

6. Large castings are to be suspended and hammered all over. 
No cracks, flaws, defects, nor weakness shall appear after such 
treatment. 

7. A specimen one inch by one-half inch (i" x 1-2") shall 
bend cold around a diameter of one inch (i'*) without fracture 
on outside of bent portion, through an angle of 120 degrees for 
"soft" castings, and (^ degrees for **medium" castings. 

TKST PIECES AND METHODS OF TESTING. 

8. Tlie standard turned test specimen, one-half inch (1-2") 
diameter and two inch (2'") gauged length, shall be used to de- 
termine the physical proj>erties specified in paragraph No. 4. It 
is shown in the following sketch: 
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9- The number of standard test specimens shall depend 
upon the character and importance of the castings. A test piece 
shall be cut cold from a coupon to be molded and cast on some 
portion of one or more castings from each melt or blow or from 
the sink-heads (in case heads of sufficient size are used). The 
coupon or sink-head must receive the same treatment as the 
casting or castings, before the specimen is cut out, and before 
the coupon or sink-head is removed from the casting. 

10. One specimen for bending test one inch by one-half 
inch (T* X 1-2'') shall be cut cold from the coupon or sink-head of 
the casting or castings as specified in paragraph No. 9. The 
bending test may be made by pressure, or by blows. 

11. The yield point specified in paragraph No. 4 shall be 
determined by the careful observation of the drop of the beam 
or halt in the gauge of the testing machine. 

12. Turnings from the tensile specimen, drillings from the 
bending specimen, or drilHngs from the small test ingot, if pre- 
ferred by the inspector, shall be used to determine whether or 
not the steel is within the limits in phosphorus and sulphur spec- 
ified in paragraphs Nos. 2 and 3. 

FINISH. 

13. Castings shall be true to pattern, free from blemishes, 
flaws or shrinkage cracks. Hearing surfaces shall be soHd. and 
no porosity shall be allowed in positions where the resistance 
and vahie of the casting for the purpose intended, will be seri- 
<:)usly affected thereby. 

INSPECTION. 

14. The inspector representing the purchaser, shall have 
all reasonable facilities afforded to him by the manufacturer to 
satisfy him that the finished material is furnished in accordance 
with these specifications. All tests and inspections shall be made 
at the place of manufacture, prior to shipment. 

Mr. President: The next thing will be the presentation of 
the Method of Insuring Patterns, by Mr. Conlin, who is here 
and is ready to address us on the subject. 
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MEMORIAL ON THE INSURING OF PATTERNS- 

The favorable comment and general interest taken in a pa- 
per entitled, '^Insuring Patterns." read at the last annual con- 
vention of the American Foundrymen's Association at Buffalo, 
1901. warrants further discussion on the subject with the view 
of reaching some tangible results therefrom. 

The question of- the insuring of patterns has not received 
the attention due its importance, and there is an urgent need for 
the adoption of some standard method of adjusting lire losses 
and establishing trade regulations regarding customers' pat- 
terns 

Accordingly this memorial is respectfully offered for consid- 
eration in due appreciation of the great value of concerted ac- 
tion and official recognition from so representative a body as 
the American Foundrymen's Association 

Tt is urged that a committee be appointed- to study the 
question of the insuring of patterns, to obtain the views of both 
Foundry men and Inre UnderAvriters, formulate a code and pub- 
lish it in the American Foundry-men's Journal, and request crit- 
icisms as well as an exchange of ideas on the subject. The re- 
sult of such deliberations to be incorporated in a final report 
with recommendations for adoption at the next convention of 
this Association. 

The high rate of premiums charged, and in fact the general 
unwillingness of insurance companies to assimie full lire risks 
on patterns, is owing largely to the difficulty experienced in 
arriving at a true appraisal of values. This is mainly due to the 
geiieral absence of complete records of patterns embodying sys- 
tematic classifications as to service value. It is also a fact that 
the insurance companies have no clearly-defined working ba- 
sis as to depreciation deductions, etc. 

This lack of system can be remedied by bringing the foun- 
dry and the insurance interests together. It is practicable to 
iiave adopted and hriuight into general use a "Pattern Clause" 
li) he attached to the insurance policy, making the contract as 
to pattern risk, subject to the rules jointly adopted by the Board 
of I'lulerwriters and the American Foundr>men's Association. 

It is also equally feasible to adopt rules and regulations 
governing important questions concerning pattern insurance, 
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which would avoid many troublesome tangles as to the adjust- 
ment of fire losses, all to the mutual relief of both assured and 
insurer. 

It is an easy matter to arrive at the cost value of a pattern, 
but the deductions for depreciation is the bone of contention. 
The service value is the true value of a special tool like a pat- 
tern . It is limited to the cost of reproduction . 

To arrive at a true basis for the ai)praisal of pattern values 
it is necessary to consider: 

First. — A method of classification, under specific headings, 
such as 

Active or Current. 

Active, Worn. 

Semi-active . 

Repair for Emergency. 

Obsolete . 
Second. — A fixed allowance for depreciation deductions to 
be made either annually or semi-annually, and according to 
changes as to service value as defined by the above classifica- 
tion. 

The adoption and use of a general form of book or card 
system record, including classification and valuation, would 
remedy the present erratic and unreliable methods of determin- 
ing fire losses. In the same w^ay pattern risks would be more 
readily accepted and possibly at lower rates by eliminating the 
hazard caused by general lack of record to substantiate claims 
as to loss of patterns and their service value . 

It is entirely within the scope of this Association, which is 
and should be the Foundrymen*s National Board of Trade, to 
establish rules and regulations similar in effect and general use- 
fulness to those adopted by the New York Produce Exchange 
and other trade organizations. By this means trade customs 
would be legally construed and the adopted rules regulating 
the insuring of pattems would become the law and usage of the 
foundry trade. 

Various important questions which are to-day open to 
much discussion and doubt, could be effectually disposed of. 
The responsibility of the foundryman to his customer for pat- 



terns lost or daniagcil. owing to tire casualty, is a subject not 
ijenerally umlerstood. arul for tite mutual benefit of both parties, 
their respective rH">sitions shouit! be clearly defined. For in- 
stance, the ordinary ionw oi jx^Iicy insuring the foundr}'nian's 
y>attems <loes not inckule tlie pri.»peny of others. A policy con- 
taining the clause covering "the patterns held by the assured, the 
property t»f «:>thers for wliich the assured may be responsible," 
requires evidence t»» show that the foundryman entered into a 
specitic agrecineiu to be responsible for the customer s patterns . 
( Hherwise the questiiUi oi responsibility is one to be left to a 
jury, and according lo the common law as to bailments, the 
oundryman, whether compensated or not. is only responsible 
when it can bo pi oven that he did not exercise ordinary care in 
the preservaiiir.^ and j^rotcction v>f the property destroyed, and 
the term 't^rdinar)- caro" is held by the court to mean that de- 
gree oi care wliich an i rdinarily prudent man usually exercises 
in the presi.rvation and protection of his own property. (See 
I'aixin on C* ;uracts aMd Scvnder on Baihnents). 

The CiMiihiions srrrourding a customer's patterns are dif- 
ferciU from tlii»se «nv:ied by the foundryman, in as much as they 
sibiild always W cor.>ivlered as active and of value equal to the 
c<isi t)f rc]>lacini;. The) are held l>y anil subject to the control of 
otlurs. and shtuiUl he covercil l)y a tloating policy insuring the 
paitonis wlKre\\.r thcx may be. h'or these reasons, the question 
«^t insurance in regard to ciistomerV patterns recjuires atten- 
tion as to the host fnrni of pi^licx availalde. so as to enable the 
cu^ tonior to sociiro tho int)>t ottoctivo protection against loss by 
tiro casualty . 

The transfer of fialtorns via railroail or other common car- 
riers is clearly tlolinod by law in a general way. The comj^en- 
jation paid f«»r the transporiaiion includes also the guarantee to 
deliver the goods in same condition as received, and the com- 
mon carrier acconlinglx is supi>t )>od to insure the shipment, 
while ho is responsible ft>r it. It would be advantageous to 
clearly defmo whore this responsibility begins and where it ends. 

I'nder the province of trade usage or custom, it is advisable 
ti> define if the term "pattern" includes as well, core boxes, fol- 
low boards, matches, etc., or any special rig which may be usea 
in connection with a pattern for use in moulding from' same, of 
course not including llasks. 
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It is also desirable to define the trade meaning of the terms 
used for classification of patterns, so as to identify their condi- 
tion, value, and prospective service as active, repair, obsolete, 
etc. 

The storage of patterns involves the question as to natural 
hazard. The consideration of the most desirable location and 
arrangement of structures for the care and protection of pat- 
terns is important in many ways, one of which is to lessen the 
element of fire risk which would lend to reduce both restrictions 
and rates of premiums as to patterns. 

The advisability of insuring patterns under a blanket pol- 
icy covering them wherever they may be within given boundar- 
ies, or of fixing a specified amount of insurance on the item of 
patterns of each building in which it is the practice to store or 
use them, is also a question worthy of attention. 

It is hoped that the value and importance of bringing the 
subject of pattern insurance into more systematic shape, will be 
recognized by the adoption of a code of rules regulating and 
defining the various questions involved, and by this means a last- 
ing service rendered. 

It is, therefore, urged that it be 

Resolved, That a committee of three be appointed to formu- 
late rules and recommendations concerning the insurance of pat- 
terns to be submitted for adoption at the next convention of the 
American Foundry-men's Association. That such committee be 
authorized to confer with the proper insurance officials with the 
view of securing their co-operation in the consideration and ad- 
justment of the various questions relating to the insurance of 
patterns . 

Respectfully submitted, 

F. CONLIN. 

The motion of Mr. Conlin was seconded and carried. Mr. 
Carpenter then made some announcements with reference to the 
ball games and civic parade scheduled for the afternoon, and 
Mr. Brown then took the floor to detail the historical trip. 

Mr. Brown: That historical trip is simply a trip in the old, 
congested part of Boston, taking in the old residences and old 
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locations of the events of the Revolution and before that time. 
There can be no conveyance; it is simply a walk, which will 
take some little time, perhaps two hours and a half. It is a very 
short walk, however, the lecture of Mr. Waterman, the guide, 
taking the time in explanation as we go along. During the walk 
there will be one or two stops. One will be at the King's Chapel, 
the church that was here before the Revolutionary times. We 
are to be admitted there by special arrangement, and will have a 
resting spell. A little later we come to the old John Hancock 
Tavern, where the Tea Party originated, and where the citizens 
dressed as Indians to make their attack and throw the tea over- 
board. There we are to have a little tea served! So that it is 
really wholly an historical trip, and those that would enjoy any 
such thing we should be very glad to have with us. It was ar- 
ranged particularly for the ladies, but all gentlemen will be very 
welcome . 

\ice-President Prince: Dr. Moldenke will now present a 
memorial on the proper valuation of pig iron in the foundry . 

MEMORIAL 
On The Proper Valuation Of Pig Iron For Foundry Purposes. 

The undersigned respectfully begs to memorialize the Amer- 
ican I'oundrynien's .Association on behalf of a better method of 
valuing pig iron for foundry purj)oses than is at present in vogue. 

As far back as our memories will carry us, there have been 
made pig irons of good, indiflFerent. and poor value, for the mak- 
ing of castings, and with few exceptions they have been sold on 
practically the same terms. In view of the fact that at the pres- 
ent time every effort is bent upon securing better material for 
our castings in order to hold the field cast iron is entitled to, it 
behooves us to devise some standard methods by which a poor 
iron may either be culled out. or else sold for its intrinsic value 
only. ( )n the oxhcr hand, the maker of pig irons which have 
sutTeied least from careless burdening, improper mixing of orps 
with waste pnulncts, iuu\ tnlier practices better known to the 
furnaeenian. but iu>t tending; to good strength in the resulting 
pig, slunild be rewarded therefor accordingly. 
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It is a well known circumstance to all founders that pig 
irons of the same shape, grade, and presumably the same com- 
position, but coming from different furnaces, when remelted 
under as nearly the same conditions as possible, will often show 
entirely different strengths. Those who have laboratories will 
know that this is even the case when the composition is ap- 
proximately identical. For this reason it is somewhat of guess 
work to predict the strength of a casting from the composition 
of the irons used, and an element of doubt remains even with the 
host of mixing and manipulation. 

Now that the Standardizing P»ureau of our Association has 
made such a splendid record in the course of bettering methods 
of foundry procedure, why not let it go one step further, and in- 
struct it to devise methods by which we can better judge the 
value of the pig irons offered us. 

As a starting point the following is suggested: The value to 
us of a pig iron is seen only in its remelted state, therefore to 
test it we must put it through cupola or furnace, and under 
conditions which will give it the fairest chance possible. Further- 
more the iron should be cast into test bars according to the 
standards provided for by this Association. An analysis of the 
pig iron and the test bars as well as the physical tests of the lat- 
ter, can then be made, and we will know that a given iron when 
remelted and tested has such and such a strength for such and 
such a composition. We may then choose for our work, condemn- 
ing the weak irons and selecting those which show promise of 
fulfilling the conditions required. 

Since the furnaceman should have the means of valuing the 
iron he sells just as nuich as the foundryman who does the buy- 
ing, it would be advisable that specifications be drawn up for a 
standard test cui)ola, standard methods of melting, pouring, etc., 
of a stated amount of pig iron. A suitable blank shall be drawn 
up in which can be filled all the information necessary to prop- 
erly value the iron. 

Furthermore, it is suggested, that besides furnishing these 
standard methods to the trade for the individual use of any one 
who desires to obtain the information, facilities be given the 
Standardizing Bureau to take this matter in hand themselves for 
the benefit of those who do not care to go to the trouble of 
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carrying out the process on the exact lines indicated. The bu- 
reau will then be in position to actually make the bars for test 
and prepare the samples for analysis. The bars can then be sent 
for test and the samples for analytical work to the laboratory 
specified, or in the absence of instructions, be turned over to an 
approved laboratory. A moderate charge should be made to 
cover the woi*k done, and to make the undertaking self-sustain- 
ing. 

Should the i)lan here outlined prove feasible, the furnace- 
man who has good iron will find it a much easier matter to in- 
duce the prospective purchaser to try it. The foundryman, on 
the other hand, can buy the iron subject to the standard test, the 
results he wants of which he can demand guaranteed. 

Gradually there will be a series of tests available which will 
serve to indicate the physical properties of a good iron of a given 
composition, when remelted, and we will hear less of inferior 
irons worrying the founder who has to furnish high grade cast- 
ings. The undersigned would therefore offer the following: 

Resolved, That the Committee on the Standardizing Bureau 
be requested to study the proper valuation of pig irons for foun- 
dry use, and, if possible, report standard methods therefor at 
the next convention. 

Respectfully submitted, 

Richard Moldenke. 

Resolution seconded and carried. 

The convention now adjourns to meet on Wednesday, the 
i8th, at lo P. M. 
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The afternoon was devoted to various forms of entertain- 
ment. The day being the anniversary- of the battle of Bunker 
Hill, a great military and civic parade was the principal feature. 
Our members were guests of the city, special grand stands being 
provided to accommodate them. Incidentally this shows how 
highly the industry is regarded by the good city of Boston, as it 
involved considerable trouble and expense on the part of its rep- 
resentatives, as well as "magnetism" on the part of the commit- 
tee. 

Again, those of the visitors who were addicted to the "Dia- 
mond" were given a treat in witnessing the game between the 
New York and Boston teams of the National League. Perfect 
weather promoted the happiness of everybody, and spoiled the 
chances for another business session that afternoon. 

The third contingent were taken about the okl city to study 
the points of historic interest, and this proved a most acceptable 
form of entertainment, as it brought us close to our early his- 
tory. Few were they who saw the si)ot where the first patriot 
fell, who did not for an instant feel the inspiration of awe, as the 
thought of what came of this event flashed across the mind. 
Visions of our brave boys fighting in the Philippines were min- 
gled with the more distant jets of fire from the flint-locks with 
blue and buff forms behind them, and brave red-coats rushing 
to their doom. The ground of old Boston seemed more hal- 
lowed after this, and our thoughts will ever stray back to a city 
of perfect repose, of culture that we long to see everjwhere in 
our great land, and that warmth of friendliness which should 
make life there most worth living. 

In the evening the convention gathered in the Tremont 
Theatre, which our hosts had practically reserved as a whole. 
An interesting comic opera was given; nor were there lacking 
telling hits on many of our more prominent members. All went 
home feeHng that the day had contained about the maximum of 
events it could well carry, and many friendships were again ce- 
mented, new connections made, and solid thought and comment 
interchanged . 
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Through the courtesy of the Institute of Technology- au- 
thority, parties of the members of our Association were con- 
ducted through the engineering laboratories, where the testing 
of materials was carried out. Prof. Lanza and the able adjunct 
professors of the department explained the various steam, hy- 
draulic and compressed air systems very thoroughly. Illustrated 
methods of making boiler tests, engine and electrical tests, tests 
of wooden and steel beams, and methods of testing castings 
and cast iron. Thus an hour was consumed which proved most 
profitable . 

At 10 A. M. Vice-President Prince called the convention 
to order for the second business session . The place of meeting 
was again in Huntington Hall, of the Massachusetts Institute of 
Technology . 

\'ice-President Prince then made the following announce- 
ments: 

Nominating Committee. — Messrs. Yagle, Colvin, Golden, 
Wolff and Flagg. 

Auditing Committee. — ^lessrs. Seaman, Yagle and Brown. 

Committee on Trade School. — Messrs. Seaman, Yagle, 
Zimmers and West. 

Committee on Insuring Patterns. — To consist of Mr. Con- 
lin as Chairman, with power to appoint two other members. 

Vice-President Prince: I will now call upon Mr. Reid to 
read the first paper on the progranmie of this session. 

Mr. Reid: Mr. President and Gentlemen: Dr. Mol- 
denke and I had a little correspondence in regard to this paper, 
and, as you will notice later on, it is just simply the principle that 
is stated . There has been considerable criticism on the working 
of the plan presented in actual practice, but I can state distinctly 
that we have made it a success. A number of the foundrymen 
present to-day have been kind enough to say that it might do 
well enough way up in the wilds of Maine, but it cannot be done 
well here, and T think this will be a good opportunity for them 
to state their opinions, because we are here to get up discus- 
sions in regard to the various methods for increasing the foundr\' 
production . 
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Mr. Reid now read his paper, and then followed a 

Discussion on SOME METHODS OF INCREASING 
FOUNDRY FRODUCnOR 

Vice-President Prince: You have heard the reading of the 
paper, and it is open to discussion. I think Mr. Reid would be 
glad lo answer any *|uesitnnst because that idea of running 
double crews, night and day, is ahvays a bug-a-boo to the foun- 
der. 



Mr. Flagg: I would like to ask Mr. Reid a few questions. 
One is: Has tie ever run this shop during hot weather* and, if 
so, how does be manage the crew of men with the pouring? 
How many hours do they continue at pouring? Another ques- 
tion is: Do the niolders work piece work, and, if so, how does 
he adjust matters of loss* which a molder would claim was 
caused by the pourer and was not his own fault. The thirtl 
question is: Does he nm a union shop with his niolders? The 
fourth question is: DtJ they work in benches? ! ask that ques- 
tion because 1 have run a shop double time, and we always had 
trouble with the hot sand and cold sand. Our benches were 
very narrmv. With a wi^le bench I think it would be nnich easier 
to do it. If you will kindly answer those questions I will be 
obliged. 

Mr. Reid: Tf I may take them in rotation I will do so. 
We have succeeded in miming it in warm weather with the ad- 
dition of extra men so that we have crew enough. 1 double my 
crew so that tRe men take one night off and one night on in 
pouring. The entire time of pouring depends a great deal on 
the amount melted, and that varies from three and one-half to 
five hours every day. The mohlers work day work. I make the 
statement now that in my opinion the work is better, we turn out 
more work for the same number of hands day work by this sys- 
tem, and get better results all around than we wouhl on a piece 
work system. The thirtl question: We do run a union shop. 
Some three years ago the men went out on strike. Every man 
was a member of the union, even the apprentices. But I took 
hold there and we made an agreement. They had asked for a 
very large minimum, and we rejected that. They had a set day s 
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work: I would not recognize anything of the sort. What I 
recognize as a day's work is what a man can do from the time 
he starts in the morning until he quits at night; that is the day's 
work, and we pay for it accordingly. You may call it a union 
shop, inasmuch as we have an agreement that we will pay not 
less than $2.25 a day, that is all. There are three men getting 
$2.25; the rest get over. The henches: 1 suppose you mean by 
that the floor space. The lloor space averages nine feet wide by 
eighteen feet deep. 

Nice-President Prince: Any more (juestions to be asked 
on this paper? 

The Secretary: Mr. President: The chances are that this 
subject, which is an exceedingly ini])ortant one, had better be 
left in such a way that if our members do not wish to cover it now^ 
they may write little discussions of it and send it to me, ami I 
will be very glad to publish it, because working in the way Mr. 
Reid has spoken of may be one of the im])ortant coming things . 
That we are not talking of it much here is no criterion that we 
are not very much interested in it. 

Mr. Trabue: Mr. Chairman: 1 did not hear Mr. Rcid 
answer that question referring to the adjustment of losses occa- 
sioned to the molder by the pourers. 

Nice-President Prince: His was day work, not piece work, 
and there would not be any losses to the molder. 

Mr. Field: Does he find any trouble by the molders put- 
ting it on to the pourers, and the pourers laying it on to the 
molders? Even though it is not piece work there might be 
more or less friction caused that way. 

Nice-President Prince: I think that being a day work shop 
there would not be so much friction between the molder and the 
])ourer. If it was piece work T think Mr. Reid would find out 
that he would have considerable friction between the pourer and 
the molder, because when a molder is working piece work, he 
must stand his own loss, and naturally does not want any per- 
son else to pimr his work for him. He will invariably blame it, 
if it is bad, on the pourer. That is the rule. Have you any- 
thing to say on this, Mr. Reid? 

Mr. Reid: NVell, only to add this, that if you will take 
molders as you find them, I am afraid that ninety-nine per cent, 
will kick anyway. 
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Vice-President Prince: The next paper on the programme 
is on Shop Conditions, by Mr. Hugh McPhee. 

Mr. McPMiee: Mr. President and Gentlemen: We under- 
stand how the foundry business at the present time is run, be- 
cause, being all foundry men, we pretty nearly understand each 
other. 1 must say at this time that while the foundry is becom- 
ing improved, still there is a large room yet in this direction. 
Mr. McPhec now read his paper on **Shop Conditions." 
Vice-President Prince: You have heard the reading of the 
paper. It is somewhat in the same line that Mr. Reid speaks 
about, shaking out and taking out the castings for the molder. 
It looks as though they are going to give the molder a better 
chance, from now on, anyhow. The paper is now open for dis- 
cussion . 

Discussion on SHOP CONDITIONS. 

Mr. Reid: Mr. Chairman: Mr. McPhec reports here that 
he could put in eight hours molding instead of six . 1 am pleased 
to say that we get nine and one-half molding. 

Vice-President Prince: Well, Mr. Reid, your conditions 
are different. 

Mr. Reid: Certainly. It is all in the same direction, but 
Mr. McPhee could put it a little stronger. 

Mr. Lanigan: 1 would like to ask Mr. Reid if he regulates 
the wages of the men in his shop by the number of flasks that 
they make. He tells us he pays $2.25 upwards. Now, are we 
to understand that that is the minimum rate of w<iges in his 
shop, $2.25? 

Mr. Reid: $2.25 is the minimum rate. We do not recog- 
nize any special amount, though in certain lines of work, where 
it is tlie .same thing day in and day out, we have a pretty well 
defined limit to the ability of the man and regulate the price ac- 
cordingly. If he does not come up to our standard he does not 
get the numey . There are three men getting $2.25. and the rest 
are graded according to their ability, that is the amount of work 
they put out. Does that answer Mr. Lanigan? 

Mr. Yagle: We want to know how many founderies are in 
the town this gentleman comes from. 
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Mr. Reid: Mr. Chairman and Gentlemen: The gentle- 
man asks the question how many foundries there are in the town 
— I beg pardon, it is a city (laughter) — in the city where I come 
from. There were three; there are two to-day . 

Vice-President Prince: The reason that I brought up the 
question about Mr. Reid's conditions, or rather his time, was 
that in Pittsburgh nine hours is considered a day's work, and 
if you work three minutes over nine hours it is deducted from 
you the next day, or on Saturday, as they more generally keep 
the time. In some shops, nine hours being a diay, if you work 
nine hours and ten minutes on Thursday and the same on Fri- 
day, you get off those twenty minutes earlier on Saturday. 
Whatever time you work over they deduct on Saturday, and 
the molders are supposed to get out. This is in some shops. 
Your shop appears to be a nine hour and a half or ten hour 
shop . 

Mr. Reid: Mr. Chairman, in regard to that, I cover that, 
I think, in my paper, where I state according to the number of 
hours we are supposed to work . Now, I recognize the fact that 
in some districts they are struggling for eight hours a day, in 
some they have already nine. Our district is ten hours. I give 
them half an hour. 

Mr. Lanigan: Mr. Chairman: I would like to ask Mr. 
Reid if he got an increased number of flasks on his standard 
day's work when he commenced to have the laborers do the 
pouring? 

Mr. Reid: It certainly would not pay any other way. Our 
actual gain in molding lime was two hundred and fifty hours a 
day. 

And in that the work, of course, varies. On the bench we 
gain from ten to twenty flasks; on the floor, according to the 
work, from one flask to three. 

Mr. Murphy: The worst of it all seems to be that we don't 
know the number of flasks put up in a foundry. I am rather 
familiar with the conditions in the eastern part of the country, 
and the conditions that can be employed in the shops around the 
eastern part of New England, and the method of running those 
shops are not entirely applicable to shops in the western part of 
the country that handle a larger and heavier and better class of 
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work. I remember one time I travelled down through the eas- 
tern part of Maine, and it took a mighty good molder, one that 
could do a great big day's work, to get$i . 50 a day . That is what a 
man paid me down there one time . They cast in the forenoon 
and in the afternoon, or twice a day. I asked him what he was 
going to pay, and he told me if I v^as a pretty good man he 
would give me $1.50 a day. Of course I understand the con- 
ditions have been a little bit better up in this part of the coun- 
try since that time, but nevertheless, the conditions that are ap- 
plicable to shops in Maine, Vermont and New Hampshire, and 
part of Canada, would not be applicable to shops in other parts 
of the country. As a matter of fact there is not the class of me- 
chanics in this part of the country that may be found in others . 
Down in that part of the country men are paid more for what 
they do, instead of for what they know. In the thops that are 
running all the time, they know what a man can do every day, 
and if he has got an extra hour to do any mrMing in they know 
just how many flasks he can put in. The system is a very good 
one, it is a modem one, and should be applied to any shop that 
can manage it. I have nothing whatever to say against the sys- 
tem, anything more than it is useless to discuss such things in 
any lengthy manner, because what is applicable to one shop is 
not applicable to another. 

Mr. Pero. 1 want to take exception to one remark of the 
last gentleman, and that is that the class of mechanics in this 
part of the country are not as good as they are in other parts. 
I am a New England man. I have travelled over a good fair 
section of this country, as far west as the Mississippi, and from 
Quebec to New Orleans, and I have not seen any better me- 
chanics than we have in New England . (Applause) . There is 
some pretty heavy work done here. We have done about as 
heavy work right here in New England, right here in Boston, as 
they have anywhere. At the old Alger shop we cast 100 ton guns. 
We are doing about as heavy work as they are doing in most 
shops. At the Builders' Iron Foundry in Providence, with 
which I am in no way connected, they are doing pretty good 
work, and heavy work. 1 have been through Pittsburgh and 
Cleveland, and T want to say that right here in New England 
there are just as good founders, cither at the wheel as foremen, 
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or digging in the sand heap, as they are anjrwhere. I am run- 
ning a shop with somewhere from 250 to 280 molders, and I 
would like to know where I can get some real good molders at 
$1 .50 a day. I will clean out the work round here if I can get 
them. 

A Foundrynian : Mr. President: If they will give us 500 we 
will take them with us. 

Another Foundrynian: Mr. Chairman: I should like a few 
of those. We pay ours from $4.00 to $6.00 for a day's work. 

Nice-President Prince. The next paper is on Foundry 
Costs, by Mr. R. P. Cunningham, of Holyoke, Mass. 

Mr. Cunningham added special interest to his excellent pa- 
per by giving it entirely from memory, to the envy of all the 
hard worked public speakers present. He received the liberal 
applause which his efforts elicited with becoming modesty, and 
the general hope was expressed to hear more from him at future 
conventions . 

The time now becoming quite limited the paper was not dis- 
cussed . This was also the case with the papers which followed . 

Mr. Edward B. Gilniour read his paper on **Cores and Core 
Arbors . " 

Mr. James A. Murphy read his paper on "Shop Tools and 
Rigs." 

The Secretary read a paper by Prof. H. R. Richards on 
"Technical Education." 

Mr. Diller's paper on ** Effect of Melting Steel with Iron in 
Ciipola/* was distributed among those present and brought out 
the following: 

Discussion on EFFECT OF MELTING STEEL WITH IRON 

IN CUPOLA. 

Mr. R. S. McPherran: We have all read Mr. Diller's pa- 
per with great interest. Experiments along this line are always 
full of profit. It is not, however, simply a matter of increasing 
the tensile strength. The question of how much steel it is ad- 
vantageous or beneficial to use can be answered only by the 
(jucstion — Into what kind of castings is it to go? It is an axiom 
that the strongest test bar does not always make the strongest 
casting. In many cases the questions of shrinkage and internal 
strains are as important as that of strength. It is to be regretted 
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that the shrinkage and deflection of these tests were not given . 

I doubt if any stated percentage of steel can always be re- 
lied on to turn out the best results. Conditions of melting are 
never the same. Size and purpose of castings vary so that it is 
only by experiment and observation that one can determine the 
analysis giving the best results for that kind of castings . It then 
becomes a question of working toward that analysis. 

To emphasize the importance of the final analysis rather 
than the mere addition of any given percentage of steel. I would 
like to call attention to No. lo and No. ii in the tabulated res- 
suits. Here it will be seen that the bar to which twelve and one- 
half per cent, of steel has been added, actually contains less car- 
bon than the bar with thirty-seven and one-half per cent of steel . 

To conclude, I will only add that in my experience, steel in- 
creases the apparent strength in a greater ratio than it does the 
real. That is, it will increase the strength of a test bar more 
relatively than it will increase the strength of the casting. 

Adjournment . 



52 

Hardly had lunch been discussed when the dulcet strains 
of several bugles from without announced the approach of an 
imposing cavalcade of "Tally-Ho" and carriage. All Boston 
seemed to have been requisitioned to furnish the apparently end- 
less train. Messrs. Carpenter and Gibby saw everyone well 
placed. Mr. Magee, with graceful courtesy dexteriously landed 
a box of Boston sweets wherever femininity lent its charms to 
individual parties. With the Chief of Police and his escort at 
the head the jolly procession swept down the broad streets of the 
city into the Back Bay district proper, past the wondering meet- 
ing of the Christian Scientists, whose presence there caused us 
such trouble with our certificates, and into the delightful park 
system which bad all the elements of sea shore, country', and 
park combined in exquisite manner. 

The .strains of the bugle on the "officiar* coach mingling 
rag-time with the Doxology enlivened things, and occasional 
Slops to rest the animals gave opportunity for snap shots on the 
part of our **Hansen." Tn this manner a most agreeable coach- 
ing trip was enjoyed, the many turns and varied scener)*^ con- 
tributing to the delight of those participating. 

The grounds of the U. S. Arsenal and shops at Water- 
town were made the first alighting place, the officers command- 
ing being waited upon and invited to accompany us. The Col- 
onel in charge of the Government Station was also thanked most 
cordially for the opportunity afforded in visiting a famous foun- 
dry and shop. .\ number of dissappearing gun carriages were 
in course of construction at the time, and the exactness of the 
work was much commented upon. 

From here the procession turned to its objective point, the 
foundry of the Walker & Pratt Mfg. Co., which was soon 
riaclied. Far famed for its completeness and modern equipment. 
Where all manner of conveniences are provided for the work- 
men. Where molding is carried out on smooth concrete floors, 
and iron is carried about by trolley systems, we were, neverthe- 
k'ss, a>toni>hcd lo see the actual extent to which these labor 
saving and nionov making ini])rovements were provided. A 
nratly ])rintf(l guide to the works was handed each visitor. Men 
were stationed everywhere to properly direct the throng along 
the route mapped out, and explanations were given by the staff 
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of the establishment which aided a thorough understanding of 
the systems of work involved . The completeness of the arrange- 
ments for the benefit of the mernbers of the convention may be 
seen when it is stated that even a drawing of the cupola was at- 
tached to it, to show the arrangement of the air entry. 

On the lawn of the beautifully laid-out grounds surround- 
ing the works, a tent had been erected, and a long table within 
groaned under the load of the good things provided. Tlie as- 
semblage did full justice thereto, for the long drive had sharp- 
ened the appetites. Everywhere the officers of the company, as 
well as the Entertainment Committee, were busy making every- 
one at home, and when the assemblage left again, three hearty 
cheers were given Mr. Walker to show the appreciation of the 
splendid reception. 

Going back a different route, opportunity was given to see 
the venerable town of Cambridge . As the cavalcade passed 
through the grounds of Harvard University, doubtless many of 
the young men there wondered whether they would ever be 
identified with the woild's progress as exemplified by our indus- 
tr>. 

Arriving at headquarters, dinner and a short rest brought 
us to the next number on the programme. This was a "smok- 
er," and a thoroughly enjoyed one, too. A profusion of good 
cigars, mild and semi-dangerous beverages, pipes and pouches 
of special tobacco were found on all the tables. Lunch came later 
in the evening, while a splendid round of vaudeville made the 
evening pass all tcni quickly. Returning with souvenir mugs, 
the delighted crowd wended homeward to find that the ladies had 
been similarly entertained in the assembly hall of the hotel by the 
indefatigable conunittee headed by Mr. Brown. 

Thus ended the second day of the convention. This also 
had blended enough business and pleasure to fill out two days 
of ordinary life. 
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THURSDAY, THE 19th. 

The morning and afternoon was given over to a steamer 
ride on the beautiful bay of Boston . A number of the members, 
however, by special arrangement with the Institute authorities, 
visited the chemical laboratories thereof, and were much in- 
terested in the equipment provided and the methods of instruc- 
tion in vogue. One would think there was hardly room enough 
to house so many different sub-divisions of instruction, and the 
Massachusetts Institute of Technology is to be congratulated 
on its work in the interest of technical pre-eminence on the part 
of this country. 

The members of the convention now took the cars to the 
lx)at, and embarked on what proved a most enjoyable trip, in 
spite of the rain which up to this time had kept carefully away. 
It proved only a passing shower, however, and in no way inter- 
fered with the general enjoyment of the day . Lunch was served 
on board to shorten the wait for the elaborate **Shore Dinner" 
afterwards provided at Xantasket Beach. The scenery about 
Boston harbor is beautiful, and was thoroughly appreciated by 
those on board, as was also the excellent music arranged for 
by the committee. 

. The memory of a '*Shore Dinner*' will linger long in the 
minds of those who have never before attacked a menu with 
clams in five different styles, and every variety of fish to be had 
about Cape Cod. All the other good things which went with it 
woukKmake a society reporter feci envious. Suffice it to say 
that on this excursion ample opportunity was given for old 
friends to meet at leisure, new connections were made, the 
foundry foremen got together, the Nominating Committee per- 
formed its work, and general good fellowship reigned supreme. 

Returning to Boston, the elevated railroad was taken, which 
at one place goes under the subway for the surface car, and 
head(|uarters was reached in time for dinner, and the business 
session to follow. 

The last business session of the convention was held in the 
smaller hall of the Institute of Technology, this room lending it- 



self better for the presentation nf diagrams and stereopttcoii 
views, incident to Mr. Saiireiir*s k-cture. 

\ ice- President Best called the convention to order ♦ and 
called for the report of the Committee on Xomtnaiions, 

Mr* Vagle: Gentlemen: The Nominating Committee sug- 
gest the fallowing names for officers of this Association for the 
ensning year: 

For President, Mr. W. A. Walker, of the Walker Pratt 
Maimfacturing Company, Boston , 

For Secretary, Dr. Richard Moklenke, of New York City. 

Before annonncing the name for Treasurer, I wish to state 
that Mr. West has declined to serve again, owing to pressure of 
business. We suggest the name of Mr. Willis Brown, of Erie* 
Pa, 

For Vice-Presidents: First District, Mr. J. F, Lanigan, 
of Lawrence, Mass.; Second District, Mr. J* A. Becket, of 
Iloosic Falls, New York; Third District, F* H, Zimmer, of 
Pittshurg, Pa,; Fourth District, Mr. A. I. Finley, of Cleve- 
land; Fifth District, Mr. Christian Wolff, of Chicago, UK ; Sixth 
District, Mr. Adam Baer, of Milwaukee, Wis.; Seventh Dis- 
trict, Mr. J. P. Golden, of Columbus, Ga,: Eighth District, 
Mr. T.J, Best, of Montreal, P. Q. 

The committee would further suggest that the Executive 
Board of the American Foundry men's Association take into con- 
sideration the appointment or otherwise of an assistant to the 
Secretary' . 

\'ice-President Best: Gentlemen: You have heard the re- 
port of the NonMnatifig Committee. What is your will and 
pleasure concerning it? 

Mr. Seaman: I move that the Secretary cast a vote for the 
entire list, (Seconded and carried). 

The vote was then cast hy t!ie Secretary, and the several 
nominees were declared elected officers of the Association, 

Vice-President Best : (The Presidentelect came to the front 
of the platform). Mr, Walker, I take great pleasure in presenting 
you to the Association and assuring you of its hearty good wishes. 

President -elect Walker l Mr. President and Gentlemen: It 
is, indeed, a very pleasant thing to think that in this room, 
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where twenty-three years ago I was taught the first principles 
of physics by Prof. Cross, I should have the honor of being 
elected President of the American Foundrymen's Association. 
Alany of the facts that I was taught in this room I have forgot- 
ten long ago, but I hope I never shall forget the time when you 
were so kind as to elect me to this position of President. I 
thank you very much, Mr. President and Gentlemen, for the 
honor that you have conferred upon me . (Applause) . 

Dr. Moldenke: Mr. President: I also would like to add 
my sincere thanks for the kindness in continuing the honor that 
you have conferred on me. and I hope that I will be able to do 
even a little more next year than I did the last. I thank you 
very kindly, too. 

Mr. Seaman: Mr. Chairman: I wish to make a motion to 
return thanks to the New England foundrymen, and its commit- 
tees, for the kind and hospitable way that they have treated this 
convention and its members while here at this meeting. I make 
this motion not as such motions are ordinarily made. I make 
it with the sincere feeling, which, I think, will agree with that 
of all the members present, that we really, truly wish to return 
our sincere thanks for the kind reception we have received . (Ap- 
plause) . 

Motion seconded and adopted unanimously. 

Mr. Bell: I am authorized by the ladies in attendance on 
this convention to return their sincere thanks to the Committee 
on Entertainment for the splendid manner in which they have 
provided for their entertainment, and they wish these thanks 
to he put upon the miiuites of the proceedings of the Associa- 
tion. These words faintly convey the feelings of the ladies in 
rej^anl to the matter. There is a more eloquent expression in 
the hiij^ht eyes and winsome smiles of the ladies themselves, 
which have boon cast upon the individual members of this en- 
tertaining committee for their much appreciated efforts. While 
the Ia«lies have hnt little in connnon with the general business of 
this e»>n\i*niion. or the details of the foundry business, still they 
ha\e nnieli tt> <1«> with molding the character of the future foun- 
<lr\nun '\\\c\ wish me, further, to ask for a hearty vote of 
tlKinUs l«>r the ver\ s^leces^fnl provisions made to entertain them, 
an<l lo e\piisr ilu- pleasnre it would he to remember their visit 
f«M n».in\ xe.i's ^Applause'i . 
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Vice-President Best: Gentlemen, it has been regularly 
moved by Mr. Bell, one of our past Presidents, and seconded 
by several gentlemen present, that the vote of thanks from the 
ladies should be tendered to the Entertaining Committee of the 
New England States, and that the words be inscribed on the 
minutes of our meeting. 

The motion was adopted unanimously by a rising vote. 

Vice-President Best: Mr. Bell, will you kindly convey to 
the ladies the appreciation with which their motion has been 
tendered and accepted? 

Mr. Bell: I will, sir. 

Mr. Prince: Mr. President: I move a vote of thanks also 
to those members who have so earnestly labored in the intellec- 
tual line by furnishing the papers which have been more or less 
discussed. If it would have been possible we could have had a 
fuller discussion of some of them, because I recognize many of 
them are of extreme value. They could have been talked over 
more than they have been. I think they are deserving of the 
hearty thanks of the Association. 1 would also, at Mr. Sea- 
man's suggestion, most heartily mention our worthy Secretary 
for the labors which he has performed. These, somehow or 
other, always go without mentioning. 

Motion seconded and carried. 

Mr. Zimmers: Mr. President: I think that we should also 
tender a vote of thanks to the Walker & Pratt Manufacturing 
Company for the very nice way in which we were entertained 
yesterday. (Chorus of ''second the motion"). 

Mr. Walker: Mr. President: 1 should be very glad if the 
motion did not prevail . I hope you will not place me or mem- 
bers of my company under any further obligation . The pleasure 
was ours, and we certainly did not desire any further thanks than 
your presence at our factory. 

(The motion was adopted unanimously by rising vot;e). 

Vice-President Best: Thank you. The motion prevails. 
Mr. Walker, you see by the standing vote the appreciation of 
the way in which your efforts for the entertainment of the As- 
sociation have been carried through. For myself, personally, 
I can assure you that it has been a great pleasure to me, a great- 
er pleasure than I can possibly give expression to, to visit your 
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works and its surroundings, and not only so, but to be treated 
so royally as we were treated there . 

Mr. Stupakoff: Mr. President: I think we have omitted 
to express our thanks to the Institute of Technology of Massa- 
chusetts for their kind permission to use their hall. I would 
request that that he placed on the minutes, too, and our sincere 
thanks be tendered to them as well. 

(The motion was seconded and carried). 

The Secretary: Mr. President: I would like to say a word 
in connection with the certificates. Unfortunately they did 
not go through. There are only sixty-nine of them, and the 
rules of the Trunk Line Association of New England are so 
strict that we could not do anything about it. But I would sug- 
gest that when you buy your tickets home for the full fare, you 
get receipts for the tickets, and that you get the certificates, and 
pin them together, and write a pretty strong letter to the general 
I)assengcr agent of the line you bought your tickets from, ex- 
plaining the situation, that there were over and over enough 
members to get the rebate, but that it was not allowed because 
most of them got tickets from the Christian Scientists . I under- 
stand that the western roads, especially, will very likely give you 
the rebate, and that will be at least some consolation. We are 
sorry we could not secure the reduction, and this is the first time 
it has happened in our history. 

Now, Mr. Chairman, I would like to bring up another 
matter. Where is the next convention to be held? I have re- 
ceived during the last few days telegrams and letters, especially 
from and through our member, Mr. Adam Baer, whom you 
have made Vice-President of the district, including Milwaukee, 
urging that this city be selected as the place for holding the next 
convention. This invitation has been supplemented by letters 
from the Mayor of the City of Milwaukee, and from the Board 
of Trade. We have no other invitation to record concerning 
tlie next convention, so if you wish to place the matter into the 
hands of the Executive Committee, or wish to decide now, it is 
awaiting your pleasure. 

Vice-President Best: (ientlemen: You have heard the in- 
vitation given from Milwaukee by several gentlemen there, and 
you have heard the words of Dr. Moldenke. The subject is 
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open for iHscussiuii. There might be uth*:r places, perhaps, 
that some of you would hke to have the next convention held in, 
but it seems to me that this being the only invitation reccivetl 
so far» the matter might be discussed at the present time. 

The Secretary: i would like to add that the only other 
available place would seem to be Cleveland. We have prac- 
tically no members there at alL and it mi^hi be good, of cunrsc, 
to hold {hi convention there to get members. Milwaukee, how- 
ever, has now asked the second time. 

Mr- Seaman: Mr. President: I believe it has been the 
custom heretofore that the Executive Committee decided wiiere 
the convention should be held, and I think we might leave it 
in their hands again. 

The Secretary; 1 would like to make a hirthcr announce- 
ment that we also have an invitation from St , Louis, from the 
Board of Trade, and from some uf our frientls ilown there, to 
hold our convention the year following^ in that city, Mr. President, 
we have now only a few^ matters to discuss before we jtjo to the 
piipers for the evening. [ be h eve that we would like to 
hear from the executive officers of the Foundry Fore- 
men's Association, who are here to-night, and wliu 
would like to address us on the subject of tmUual relations be- 
tween the two associations. J thhik the President of the h'oun- 
dry Foremen's Association is with us to-night. 

V ice- FVesit lent IJest: Vou will kindly CL>nTe to the plat- 
form and express your views on the matter. 

Mr. Loudon: Mr. President and Gentlemen of the Con- 
vention: The work of the bYuitidry Foremen's Association has 
been discussed considerably at this convention. This is an As- 
sociation that was organ iEe<l about fifteen months ago, in the 
City of Detroit^ by Mr. Hansen antl Mr. Thomas. Previous 
to that. Mr. Thomas and I had talked this matter over while he 
worked for me in Ansonia. Our idea was to get up an associa- 
tion for the belternieut of foundry foremen. We felt that foun- 
dry owners had the National Foundrymen's Association for the 
protectir»n of their interests, foundry owners and fotmdry ft ire- 
men combined had this American Foundry men's .VsstxHation, 
and the molders had their Association, We as foremen were on 
the wall, with an association on each side of us, and if we wanted 
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any assistance in our laborious work in the foundry, we could 
not well get it in the office, and certainly we did not get it from 
the molder. Some of us have been unfortunate enough to be in 
a position where we have found ourselves shy of that knowledge 
necessary to carry us through many a difficult problem that 
has come up before us. The originators of this movement 
thought that if we could form an association of foundry foremen 
for the purpose of exchanging ideas and to help one another 
along it would be a good thing. Our road was rough, and we 
wanted to see if we could not get something up that wouW make 
it easier. So we started this movement oflf, sent circulars all 
round the country to the number, I think, of a thousand. Quite 
a number of the foremen here at this convention to-day claim 
that they have never received any notice, did not know that 
there was such an association in existence. I know of many a 
case myself where circulars were sent to a foimdry but never got 
beyond the waste paper basket. And wc felt that while some 
owners looked at the movement in the proper spirit, a benefit 
of a foreman being a benefit to them, other owners looked on it 
as if it was something of a detriment to their interests. We have 
brought the question up here, while wc had so many foremen 
together, so that we could get their views better than we could 
by sending out all the literature we could conceive of. We had 
a meeting last night in a corner at the "smoker," and we con- 
tinued the meeting this morning. There were quite a few ver>' 
nice suggestions made for the success of this association, that is 
living, but that is about all. We have in the fifteen months got 
between forty and fifty members. And several of the members 
of the American Foundrymen's Association have been much in- 
terested in hearing more of it to-day. I myself had a talk with 
the Secretary of this .Association, and 1 told him just about the 
lines that we were trying to run this thing on. He thought it 
was a very good idea, and suggested a combination of effort on 
the part of the two associations. 

Mr. Hansen: Mr. President and (ientlemen of the Amer- 
ican lM)un(lry men's .Association: .Mr. Loudon 1 believe has 
covered this ground very fully, so far as the objects of the 
I'oremen's Association are concerned. Some doubt has ex- 
isted in the minds of foundry owners, who seemed to think that 
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the foundry foremen of this country were trying to form an as- 
sociation which would follow the lines of the Iron Molder^s 
I'nion, and that if they could not obtain any request they made 
they would strike for it. This in itself is absurd, because we all 
know that nearly every molder in the shop is willing to become 
a foundry foreman if he only can . I want to say to the foundry 
owners who are here present that our organization is not formed 
for the purpose of enforcing any demand, but for better enlight- 
enment of the foremen, and to put them in position to help one 
another. I have always contended that if they could not help 
themselves nobody else would help them. In regard to affiliat- 
ing with the /American Foundry men's Association, it is very 
well in all undertakings to have a central head, and I feel that 
the Foremen's Association really would be much more useful 
while affiliated. At the same time, I believe it should be op- 
tional, just like the local Foundrynien's Associations, whether 
they belong to the .American Foundry men's Association as in- 
dividuals or not. There is a certain benefit to them in reduc- 
tion of dues, and they receive all the papers which are published . 

The Secretary: It would be possible to come to some ar- 
rangement by which the members of the Foremen's Associa- 
tion may become members of the American Foundry- 
men's Association, under certain fixed rules of dues, etc., which 
can be devised by the boards of both associations getting to- 
gether. Possibly the best thing would be to make a motion 
to that effect. If it is possible to get them together, we get the 
advantage of the foremen belonging to us, as members, and you 
get the advantage of our publications coming to you and com- 
ing to the conventions, meeting with wide awake foundrymen, 
with all that this means. 

There was considerable discussion on the ways and means of 
getting together, and further explanations seemed in order. 

Mr. Ludon: Mr. Chairman, I would like to add a word. 
You can readily see that any foreman, according to the con- 
stitution of the American Foundrymen's Association, is entitled 
to put in an application to become a member, and he will do well 
to join it, but we really need more. Suppose a foundry fore- 
man was in great difficulties in his foundry, something going 



62 



wTon^, — and that is liable to come up any day, — and the owner 
was feeling a little rusty about it, feeling sore, too many by- 
paths, cost going up too high. That poor unfortunate foreman 
could be tided over if he had some helping hand just to give him 
a tip where he was going wrong. It is impossible, at least I 
think so, for an organization ci)mbined of foremen and owners, 
to helj) here because none of the men would feel like giving 
himself away . Few owners will know how to help the foreman, 
and yet he is greatly in need of the answer. The Foundry Fore- 
men's Association is formed just for the purpose of assisting one 
another where they are in difficulties. A man doesn't need any 
assistance if he is going all right, but a man that is going along 
all right sometimes can help another man that is not just as fortu- 
nate as he is. That is the reason why this Foremen's Associa- 
tion was formed without considering membership in the Amer- 
ican Foundrymen's Association . In forming it we knew there 
were (|uite a number who were members of the American Foun- 
drymen's Association, when we were asking them to become 
members of the Foundry Foremen's Association; but one rea- 
son why the Foundry Foremen's Association was formed was 
because a man is sometimes timid, he doesn't know just where 
a (juestion asked might turn up, he doesn't know who might hear 
about what he asked, or what might hapi)en, and the result is 
that he would not ask it anywhere else but would go on in the 
old rut until he would either be discharged or some other thing 
would happen. 

Mr. Bell: Mr. Chairman, T wish simply to make a sugges- 
tit)n. We have a great deal of business to perform here this 
evening. While it is very interesting to hear these gentlemen 
discuss this i|uestion, which is a new one that has been pre- 
sented, we have made ample provision in our constitution for 
just such cases as this, and T don't see any reason why the Ex- 
ecutive Connnittee cannot ]>rom]>tlv act upc^n the question on 
this basis. We have a provision in the constitution that meni- 
ber< who apply for a<lnnssii^n to the American lunrndrymen's 
Association shall ]>ay S5 as dues, whereas for outsiders, like my- 
self, it is Sio. Xiuv. these gentlemen have formed an associa- 
tion. It has an alliance with this business, with this object that 
we have in view. Why can't they come in under that provi- 
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sion? If the ground was free from other questions I would 
make a motion that the Executive Committee be authorized to 
admit these foundry foremen under that clause of the constitu- 
tion. They are eligible as it is, only there is the question of the 
amount of dues that they would be required to pay. Without 
some action of this kind, recognizing their association as an as- 
sociation associated with this, they would be charged $10 a 
year, but by recognizing this association as one that is an ad- 
junct to the business, why, they would be entitled to admission at 
$5 . 1 think that is the solution of the thing if you discuss it five 
years . 

Vice President Rest: Gentlemen, you have heard the mo- 
tion already made, that the Executive Committee of this Asso- 
ciaciation and the Executive Committee of the Foremen's Asso- 
ciation should discuss the matter of consolidation of effort, and 
that our Executive Uoard be empowered to act. 

There was considerable discussion on this motion and on 
voting, a division was called for. Tlie motion, however, pre- 
vailed on counting the ayes and noes. 

The Secretary: Mr. President, I would like to say, for the 
benefit of harmony, that if the gentlemen who voted no will kind- 
ly give their reasons to the Executive Committee it will be a 
great help in deciding the question at issue. There might be 
something that could be cleared up. Now, Mr. Chairman, there 
are only a few things to come up yet. 1 think some of our chem- 
ists present would like to say a word. 

Mr. Flintermann: Mr. President, if 1 may have just a few^ 
minutes. There are a number of gentlemen present who arc 
perhaps more interested in the metallurgical part of the foundry 
business than in the practical part, and I have heard an expres- 
sion of opinion given a number of times to this effect: that it 
would be a pleasant part of these meetings if we could have a 
little programme by ourselves, in which we would discuss me- 
tallurgical problems alone. These discussions, perhaps, would 
be too tiresome for the whole body . The idea that we had was 
that a committee be appointed at this meeting, and that they 
should get up a programme, perhaps, a number of papers, which 
should be read at a special chemical session, which should meet 
in connection with this association at a time set, say an hour pre- 
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vious to the general meeting, so that this special metallurgical 
or chemical session would in no way interfere with the regular 
business of the association and yet be open to all. If I may be 
permitted I move that such a committee be appointed. (Motion 
seconded) . 

After some discussion regarding the scope of- the proposed 
idea it was finally thought good to establish a metallurgical sec- 
tion as part of the association, to meet in separate session at the 
convention, the session, however, being open to all. In this 
manner purely metallurgical or chemical questions, of lesser in- 
terest to the practical foundryman, can be discussed more freely. 
The motion prevailed. Mr. Flintermann was appointed chair- 
man of a committee to devise ways and means to carry this idea 
through, and was empowered to select his own co-workers. 

Dr. Moldenke: Now, Mr. Chairman, there is one more 
thing before we get to the papers . One of our members present 
made a verj- good suggestion. I cannot now recall his name; 
it is that a committee be appointed to study the question of re- 
covery of nickel from the anodes used in the nickel plating pro- 
cess, which many of our foundry men make use of. If the gen- 
tleman is present he can probably explain it better than I can; 
but if he has gone home we will have to let it lie over to next 
year, but I just mention the fact that it is a subject that should 
be of considerable interest to foundrymen, a great loss is incident 
to the incomplete use of the nickel of to the anodes . This has to 
be retreated and is then sold back to you, at some loss. Now, 
there is something we might look into during the year with a 
view of helping those of us who do metal plating. 

Mr. SUxnmi: I believe this is imder new business. I only 
want about two minutes. I have been requested by several 
members of the association lo make a few remarks concerning 
certain statements made by members of this association at var- 
ious sessions, and before previous sessions, somewhat to the ef- 
fect that the foundries and foundrymen in the last thirty and for- 
ty years have made no progress, that they are standing still, 
that as compared to other arts and other trades they are nut in 
the same race. The easiest way I can refute that is simply to 
refer to my own experience; therefore that is what I speak of. 
My e.xperience has Wvn in the line of brass founding, cast 
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iron pipe, radiators, general founding, and car wheels. Any 
man who will get up to-day and state that thirty or forty years 
ago he could make brass castings, bronze or false bronze, as the 
case may be, to meet our present specifications and analysis, 
would be taken as a joke . Any man who would get up and state 
that he could make pipe with our present processes, at three 
pipe to a flask for small sizes, without our present power machin- 
ery in the way of trains, drums and rolls, and handling of our 
heating ovens, and for boring and other processes, would sim- 
ply be told he did not know his business. The better way to 
put the statement as to car wheels is this: in the last fifty years 
our specifications and tests and requirements have increased in 
the neighborhood of 250 per cent. We are meeting those re- 
quirements to-day better than we were when they were 250 per 
cent, less than they are now. In radiators we are making them 
to take a severe test, a closer inspection, of one half the weight, 
for one quarter the price, and more artistic and to meet the re- 
quirements better. As for the general jobbing department, I 
will simply state that if any man should get up on this floor to- 
night and say he had been in the foundry business for fifty years 
and was not making better castings at a lower price, he would 
not be wanted by any of us as a foreman . I think statements of 
that kind should be taken and carried forth for what they are 
w^orth. A man who thinks he has not made any progress may 
think so from his own experience, but he should not be entitled 
to so express himself. Mr. Lolxlell supplemented these re- 
marks by citing from his own experience with roll and car wheel 
work, quoting the conunon practice of formerly cutting the 
journal of a roll out of the solid chilled portion, as it was im- 
possible to make the roll casting than as it is now. 

The question was debated at some length by Messrs. Lob- 
dell, Slocum, West, Gilmour and McPhee, and as a question like 
this has two sides, the manufacturers of special lines showing 
enormous progress, while the back-counting foundry shows 
none, it was resolved 

That the foundry has advanced greatly within the last thirty 
years, and that anyone claiming the contrary does not voice the 
opinion of the association . 

Motion debated and carried. Mr. Lobdell promising to 
speak further on the subject at the next convention. 
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The papers for the evening were now taken up. Mr. Field 
presenting the subject of the ^^MetaUurgy of the Cupola." Mr. 
Stupakolf followed next with his two papers on the * 'Molding 
Machine," discussing the subject of jigs and flasks for this class 
of foundry apparatus. As Mr. Stupakoff added much matter 
of interest his remarks are given in full herewith: 

Dfsctsssion on the MOLDING MACHINE 

Mr. StupakoflF: Gentlemen, I have had the privilege to 
bring you a few papers in the proceedings, describing some me- 
chanical features which are frequently used in the foundry, and 
I have been requested, especially by your Secretary, to bring 
some information about molding machines and combine the 
whole thing in a continuous series of papers. Those few papers 
which I brought before have described some parts which do not 
seem to have any intimate connection with molding machines 
themselves, and it may have appeared to you that what I have 
said in those papers should not have come under the head of 
the molding machine: but I expected, in bringing you further 
description of the matter and treating the matter fully, to show 
you the intimate connection which all these little parts which I 
have therein described have with the molding machines them- 
selves . A molding machine is generally considered by all foun- 
dr>nien as a thing by itself, and if a foundryman, or a foundry 
owner, or a foundry foreman, or a molder, has a molding ma- 
chine in his hands or in the shop he thinks that machine by it- 
self is a complete thing. That is a wrong idea, and it was my in- 
tention in describing these details in connection with molding 
machines to jKnnt out the mistake which is generally made in 
this direction . I have used a great many molding machines, of 
a great many different kinds, and I have always found that a 
molding machine is of no use whatever unless it is used ju- 
diciously and unless it is in the hands of an intelligent man. You 
may place a laborer on a molding machine after you have rigged 
it uj) for him, hut unless you keep all the tiX)ls of such a machine 
in govul condition it will not give you the desired service . Among 
other things, if a nioKling machine is brought into a shop it is 
oftentimes expected that it shall make all kinds of castings. That 
is an entirely \vrong idea. A machine is always limited to a 
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certain size and certain depth and certain style of castings. If 
a molding machine maker tells you that his machine will make 
200 or 300 flasks, and I have seen it described that a machine 
will make a thousand flasks, you had a great deal better keep 
your hands of? that machine; but if a man comes to your shop 
and says, **I will possibly effect you a saving of 25 or even 20 
per cent, in the cost of your castings/' 1 think you have a per- 
fect right to place confidence in that man. But that machine 
w^hich is recommended under those conditions will not even give 
you this 25 or 20 per cent, saving unless it is used judiciously, 
and unless certain attention is paid to the details, to jigs, or to 
flasks, which are used in connection with it . The greatest diffi- 
culty which is generally found with the use of molding machines 
is the placing of patterns on the table of the molding machine, 
and I have endeavored to explain to you a simple, perhaps the 
simplest way of all in one of these papers, which I have headed 
**Jigs.*' As a jig this contrivance may be known, especially by 
machinists or mechanics in connection with a machine shop, 
while in foundry practice it is called frequently a transfer plate . 
Under that name it is oftentimes known by the molders. If such 
a transfer plate or jig is in the hands of good mechanics they 
will be able to make use of a molding machine, even in the job- 
bing shop, where a molding machine was never of any use be- 
fore. Ordinarily you cannot use a molding machine for cast- 
ings which are poured in small quantities, but if you have the 
means of placing patterns on a molding machine quickly, we 
will say in half an hour or an hour fill the table of a molding ma- 
chine, it may be oftentimes of an advantage to turn out a small 
order in the jobbing foundry — we will say of 50 or of 100 cast- 
ings — on such a machine, but that cannot possibly be done un- 
less you are provided with the certain tools for doing it . Your 
machine must be made in the first place practically perfect, and 
the jig or the transfer plate which is used for that purpose must 
also be made by good mechanics. The work is generally left in 
the hands of pattem makers. Pattern makers will usually make 
an accurate job, but if you have a mechanic, or I won't sa> a 
mechanic, a machinist, a good machinist or tool maker around 
your works, he will generally be able t operform such a job to 
better satisfaction. After such a jig as I have described in this 
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paper is in your hands, and you have an ordinary kind of a pat- 
tern, and you want to make perhaps fifty or more castings on 
your machine, you place this pattern on any convenient place on 
this jig, place it in a frame, and drill holes into one half of your 
pattern, we will say, providing the pattern is split. Then place 
the other half of the pattern against the first part, drill through 
both of them. Next place the plate, this jig plate, on the table 
of the molding machine, and drill through the identical holes 
with which you have drilled your patterns into the table of the 
nK>lding machine, and you can place the patterns correctly on 
the table, so that if the flask is turned you can make out of a 
single pattern double the amount of castings in one flask, which 
^cenerally will be found of an advantage in ordinary foundrv prac- 
tice, and which especially if of advantage in jobbing foundries if 
there is only one pattern at hand. If the tables of molding ma- 
chines should have been provided before hand with an identical 
number of duplicate holes as in the jig which is used for drilling 
your patterns, then you .save yourself the work altogether of 
drilling the table of the molding machine each time, w-hich is 
really quite unnecessary . The holes I have found by experience 
in a table are not at all objectionable in casting, but if they 
should be they are very easily closed up with a little beeswax. 
If you have once used such patterns on a molding machine you 
can fill the table of such a molding machine — or drop table, it is 
not necessary that it should be a molding machine, a drop table 
is just as good — within about fifteen minutes completely with 
patterns, and you have your molding machine ready for work. 
Those are points which are very seldom known by foundrymen, 
and on that account I thought il would be perhaps of advantage 
to bring them tt) the attention of all the gentlemen present. Be- 
sides, I mention in the second paper, which forms the fourth 
chapter of this general paper on molding machines, something 
about flasks. There has been so nuich said about these thing's 
that it is hardly necessary to go into the detail. I merely call 
attention to the necessity of keepinj^ the tlask in first-class condi- 
tion. It is not sufficieiu to use flasks in connection with any 
machine molding or drop plate molding which are maksshifts. 
You will never he able to make such appliances a success in your 
fouiidry unless you have first-class llasks, and these flasks, of 
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course, must be kept in the first-class condition. You have the 
pai)ers before you, when you have leisure time after getting 
home you may be able to study and read them a little bit, and I 
shall be glad to hear your conuiients on them . 

Mr. Albert Sauveur now delivered a most interesting lec- 
ture, an outline of which, appended herewith, was handed to 
those listening to make it more easy to follow the speaker. Mr. 
Sauveur has promised us the manuscript and it wall be published 
in full later on . 

BRIEF SYNOPSIS OF AN ILLUSTRATED PAPER ON THE 

APPUCATION OF METALLOGRAPHY TO 

FOUNDRY WORK. 

Remarks concerning the close analogy between the struc- 
ture of cast iron and the structure of steel . 

The appearance of wrought iron under the microscope. 

Change of structure due to the intro<luction of a small 
amount carbon converting of thereby the iron into soft steel. 

Structural changes j^roduced by an increase in the amount 
oi carbon. 

The structure of medium-hard and of hard steel. 

White cast iron considered as a very high carbon steel . 

The structure of white cast iron. 

.\bsolutely gray cast iron is made up of a matrix of iron and 
particles of graphite. 

The structure of gray cast iron . 

Cast iron containing both graphite and combined carbon is 
made up of steel matrix and particles of graphite. 

The structure of gray cast iron containing increasmg 
amounts of combined carbon . 

Relation between the strength of cast iron and its structure. 

\'alue of the microscoi)e in revealing the presence or ab- 
sence of the structure corresponding to greatest strength. 

The influence of the rate of cooling, of silicon and of other 
impurities upon the structure. 

The detection of phosphorous under the microscope and its 
effect upon the structure. 

Effect of chill upon the structure. 

( )n motion Mr. Sauveur was thanked by a rising vote. 
There being no further business the convention adjourned. 
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J&Hrnal t^f the American Pom fidry men's Asiociatiim^ 
yuu XL SEPTEMBER, igoz. Part II, 

DISCUSSION ON THE MELTING RATIO. 



Mn E. E, Russell Tratman, of Chicago reports to 'The En- 
r*" of London on American Founciry Practice, In the issue of 
mber 6lh, 1901, he discusses the melting ratio. We give it 
herewith, *'In some discussions as to the relative merits of different 
cupolas, or the efficiency of the work in different foundries, it has 
hmw assumed that the melting ratio— or the amount of iron melted 
per pound of coke — is a proper basis for comparison of results. 
This is entirely erroneouSt fVir various reasons, the most important 
[of which is that the proportion of iron to coke necessarily varies 
fVery considerably according to the character of the work to be cast. 
For small, thin, or intricate castings the metal must be very hot and 
fluid, requiring the consumption of a considerable quantity of coke, 
*i*hile large roughwurk can be cast with iron at a lower temperature, 
pmd consequendy with a higher melting ratio. Other reasons which 
Hi'edken the cuniparLson arc the lack of uniformity in figuring the 
Ihe quantities involved, the variation in the quality o^ the pig iron 
and coke, the size of the cuj>ola, the total amount of the melt, 
tind the length of the heat of the blast, ' * 

I In the series of articles on *'Cast Iron Pipe in the United States, *' 

Ipublished in '*The Engineer, ' February to July, 1901, the general 

leverage of regular daily work was given as 10 lb* of iron per pound 

(of coke, including the bed, altliough one of the pipe foundries der 

iicril>ed had a record of 12 to t. An English critic claimed that 10 

to I was very low, and intimated that his patent cupola could give 

ratios of 12 or 16 to i with a luelt of 80 to 100 tons, and even better 

with small heats. No details were given as to the class cjf work, the 

conditions of working, or whctlier the figures included the bed. The 
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present writer has no desire to institute invidious comparisons be- 
tween American and English practice — there have already been too 
many such comparisons, made on insufficient and unequal bases ; 
but it is fair to say that English records of foundry work do not ap- 
pear to sustain such high claims for regular work. Ratios of 12 to 
I and even higher have been made at American foundries, but they 
usually represent special conditions and not regular daily practice. 
Two pipe foundries, however, even report records of 14 to i and 
14.6 to I. The latter was for very heavy pipe, which did 
not require very hot iron, and this was not considered satisfactory. 
In fact, it is generally recognised as poor practice to cut the coke 
supply too fine, at the risk of losing castings by having dead iron, 
cold shuts, etc. The character of foundry coke has already been 
discussed. 

Particulars of the melting ratios of certain makes of cupolas have 
been given above under the heading of "Cupolas.** Following up 
the English Criticism on this matter, the writer instituted some in- 
quiries among foundry men of acknowledged experience and foundries 
making different classes of work. From the replies received the 
following notes are taken : — 

(i) Dr. Richard Moldenke, secretary of the American Foundry- 
men's Association, writes as follows : — **Your figure — 10 to i — is 
an average of the best American cupola practice, and that only for 
heavy output — 50 tons and over —of uniform work. A good aver- 
age for a jobbing foundry is i to 8\^, more often it is i to 8. For 
small blows it is impossible to get over i to 6. My own results with 
an output of 15 tons was i to 58 ; 25 tons, i to 8*2 ; with 54 tons, 
I to lo'i. This, for railroad castings of uniform shapes and weight, 
with some heavy work thrown in, all in the same cupola. The best 
figures I ever obtained were in melting white irons for heavy anneal- 
ing pots, in which work I could save coke, as the iron was not 
wanted hot. Here I got i to 11.8, and the heat was 65 tons. The 
very small heats used for cupola 'malleable' amounting to only 4 
tons, seldom g(^ better than i to 4." 

(2) Mr. W. J. Keep says — "The amount of fuel required to 
melt iron depends on the kintl of work to be poured. For very 
heavy castings it wt)uld be possible to do better than 10 to i, but 
for light luachinerv it would be K-ss, and for light hardware, &c., 9 
to I would bej good ; and 7 or 8 to i is also good. We melt 
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more economically in the United States than they do in England 
Iron hot enough to pour a casting )4^in. thick was never melted with 
16 to I. Much depends on the method of figuring, and whether 
all materials are actually weighed. The proper way is to weigh all 
material, and count all coke in bed and in each charge. The coke 
and iron recovered in the dump should not be weighed, but should 
be charged next day along with new material, or else subtracted 
from the day*s iron and weighed next day.** 

(3) Mr. Scott, whose foundry investigation work and foundry 
material specifications have already been referred to, says that at 
the Case foundry— making agricultural machinery— the melting 
ratio is about i to 8, but varies from i to 6 and r to 9, the latter 
figure being seldom attained. Much depends upon the size of the 
cupola and surrounding conditions. With a ratio of i to 6 you are 
sure to get a good hot iron ; with a ratio of i to 10 the chances are 
favorable to cold iron and trouble with 'cold shuts.* Ordinarily, i 
to 15 is impracticable, and when such cases are reported it is usually 
found on investigation that the foundry man forgot to include the 
'bed* of coke. There is no economy in spoiling 15 tons of high- 
priced iron for the sake of siiving half a ton of cheap fuel. 

(4) At the General Elcdric Foundry, already described, the 
records for the piist year show that for this period the ratio is a little 
over 9 lb. of iron to i lb of coke, which, in their opinion, represents 
about the average result obtained in large ironfoundries. They have 
however, kept records of individual melts where they were able to 
obtain over 10 lb. of iron to i lb. of coke, but this was where the 
conditions were very good and the melter was looking after the 
charge very carefully. 

(5) **You have asked a question which is difficult for us to 
answer definitely, if the information is to be used for general pur* 
poses, for the reason that if we are given equal conditions as to 
cupola, volume and pressure of blast, &c., the melting ratio of coke 
depends principally upon two factors; the first being quality or com^ 
position of material being melted, and second, whether the blast is 
continued throughout the heat, or frequently interrupted on account 
of lack of facilities for taking away the metal. In the case of melting 
an all pig iron mixture for fine machinery castings, a ratio of 8 to i 
is considered fair, whereas a ratio of 10 to i we would consider as 
firstclass. However, if wc were to melt, say, 40 per cent, of pig 
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iron containing about 2}^ per cent, silicon, the remaining 60 per 
cent, to be made of all miscellaneous scrap iron, we expect, and do 
get, a result of 1 2 and 1 3 to i as an average. These figures are, of 
course, indusive-of the bed. I never heard of as large a ratio as 16 
to I , but if nothing but cheap scrap were melted, no doubt such a 
figure would be possible. Your figures of 10 to i as a general aver- 
age I believe to be perfectly correct, and I base this belief upon the 
experience of some fifteen years* work.*' 

(6) At the McCormick foundry, making parts for agricultural 
machinery, the average melting ratio is somewhat better than lotoi. 

(7) The Westinghouse Company writes as follows :—-**We buy 
our coke by the carload, and the weights given are all railroad 
weights. We are frequently comjxjlled to pass railroad weights 
which are in excess of our own scale weights. During the year 1900 
we purchased for our E;ist Pittsburgh foundry' a total of 3,731,000 
lb. of coke. A certain proportion of this, impossible to account for 
accurately, was used in our brass foundry for melting stock in 
crucibles ; a certain other proportion was employed in the making 
of cores, in order that the gases might be conveyed away readily in 
the core ; a certain amount was probably employed in building open 
fires during the severe winter weather while our building operations 
were going on. If we dealt with the total coke purchased and the 
total iron melted, then we have a vtry low ratio, viz., about 5 lb. of 
iron per pound of coke. If, however, we depend upon the cupola 
man* s detail reports of iron melted, and coke used, our average 
runs up somewhat higher, and the ratios, according to such reports, 
are more nearly 6 V2 to i. We believe that there is a great deal of 
fallacy about the high reports which are oftentimes seen in print. 
Our practice is probably as goo<l as the average foundry in this re- 
spect, and we are disposed to think that where ratios are high as 10 
to I are reported that the party so reporting them is simply fooling 
himself. If he had the ways and means of comparing the total coke 
bought and paid for with his total iron melted he might discover a 
wide discrepancy. Our heats, as a rule, are comparatively short; 
we endeavor to melt as fast as we p(.»ssibly can, in order to delay the 
time for our first pouring to as late in the afternoon as will enable us 
to finish up the day's work by our regular quitting time. As a 
consequence, our cupolas have to Ix* charged on the first bed as 
usual, no matter how short the heat might be; and when we dump 
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the cupola at the close of heat we have the constant waste which is 
incident to this end of the operation. If we were melting continu- 
ously, as some foundries do, or as the Bessemer steel works fre- 
quently do, we would reduce very greatly the average loss at both 
ends of the melting, and make a better showing. In addition to 
this our castings are largely of the critical sort, and we must have 
our melt good and hot. We make this explanation to in part justi- 
fy a ratio of coke to iron which might seem to be woefully poor. 
We have good cupolas, of most modern construction, and we feel 
that they are operated to fairly good effect. We run five cupolas in 
our East Pittsburgh foundry, although not always employing the 
total number, since our heats vary in size from day to day." 

(8) *The average of lo to i would be a fair proportion for 
melting iron for cast iron pipe purposes. We have melted as high 
as 14.6 tons of iron to i ton of coke in melting very heavy pipe. 
This is not a satisfactory ratio to work on, and we believe that your 
average melting ratio of 10 to i is as fair as possible to get: For 
light castings, stove plates, &c. , an average of i to 7 is required. * ' 

(9) '*As to our relative ratios lor melting in our cupola practice 
for cast iron pipe, I beg to advise you that between 13 lb. and 14 
lb. of iron to i lb. of coke is our usual practice when we are running 
our cupolas at their maximum. This includes beds.** 

(10) The Schenectady Locomotive Works reply that it is the 
practice of their foundry of melting 10 lb. of iron to i lb. of coke. 
The 72-hour Frick coke is used. 

(11) The R. D. Wood Company, whose pipe foundry has been 
described in detail, state that the melting ratio depends so much 
upon the details surrounding each case diat it would not be fair to 
make any general statement. "We have no doubt that in some of 
our cupolas we are using as much as i lb. of coke to 6 lb. of iron, 
while in others it may be as much as i lb. of coke to 15 lb. of iron. 
Pardon us for not being able to give a general average. The max- 
imum or minimum are really all that is safe to speak of.** 

(12) Two makers of cupolas give the following replies : — (a) *'Our 
experience is that 10 to i is a good ratio of iron to coke 
in cupola practice. It must be that the high ratio of English cupo- 
las does not include the bed. We have known of ratios being com- 
piled in this way before, but they would run even higher than 15 
or 16. The best results are, of course, to be obtained in the larger 
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Sized cupolas and when running long heats.** (b) ** We believe 
that you are misinformed, not perhaps intentionally, but nevertheless 
erroneously, concerning the ratio of melting in England, especially 
in small heats where you state they claim to run from 15 to 16 to i. 
We have some records of our furnaces melting as high as 14)^ to i; 
we consider this exceptionally high, and in our travels about the 
country we find that 10 to i is considered good melting, and in- 
formation we have heretofore received from England would lead 
us to believe that a much lower ratio was run, running down as low 
as 5 or 8 to I . * ' 



DISCUSSION ON THE STANDARDISATION OF CAST 

IRON PIPES. 

Tfu Iran and Coal Trades Rinnew, August ist, gives the fol- 
lowing on this subject : — The British Association of Waterworks 
Engineers recently appointed a committee to report on the desira- 
bilit}* and feasibility of adopting some satisfactory basis for stand- 
ardisation of cast- iron pipes, and the amount of support likely to be 
secured in the event of the matter being put into practical shape. 

With this object in view a circular was drawn up containing the 
following questions , — 

1. Do you consider it generally advisiible that the dimensions, 
weights, etc., of cast-iron pipes should be standardised in this 
country ? 

2. Are you of the opinion that such a standard could be arrived 
at as would prove of general application ? 

3. Would you be prepared personally to assist (a) in the form- 
ation of such a standard, and (b) by the adoption as far as possible 
of standard pipes, in your own case? 

4. General remarks on the subject. 

This circular was sent to all members of the Association in ac- 
tive charge of waterworks, to the leading consulting (i^-aten^'orks) 
engineers, and to the principal pipefounders in this countr\'. 

Replies to the numl>er of 119 have been received, only 2 of 
them being unqualiried disapprovals. 

The general result of the preliminary enquiry- being, beyond 
question, favorable to further action, the question was brought for- 
murd to the annual general meeting of the Association . The prin- 
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cipal points raised by the committee were as under : — 

1. That varying standards should be adopted for varying pres- 
sures. 

In our opinion, there can be no doubt that this is essential if 
the standards are to be rendered capable of general application, but 
it is also evident that if manufacturers are to be expected to stock 
the standard pipes to any practical extent, the number of standards 
for each size of pipe must be kept as low as is reasonably possible. 

2. That the standards should be limited to the smaller diamet- 
ers, as, for example, those under i6 in. 

This point is one which requires careful consideration, but, in 
our opinion, it will depend very largely upon the relative quantities 
of each size of pipe required annually in the course of ordinary 
waterworks practice. It would evidently be unnecessary and ab- 
surd to include large diameters, which are only required by some 
five or six undertakings throughout the country, and in which the 
conditions as regards water pressure, length of main, nature of soil, 
and amount of traffic over the line of the mains would vary consid- 
erably in each case. 

3. That standardisation should extend to water fittingts rules 
and regulations, pipe flanges, specials, and coating of pipes. 

On this head we would remark that the questions of water fit- 
tings, and of niles and regulations to prevent waste, are being 
dealt with by others. In any case, however, we think that these 
questions would be better dealt with independently of that of cast- 
iron pipes. The standardisation of pipe flanges has ah*eady been 
taken in hand by the Institution of Mechanical Engineers. 

The standardisation of special pipe castings is, of course, close- 
ly allied to that of cast-iron pipes generally. There appear to be 
many points common to all classes of cast-iron pipes (as well as to 
all classes of pipe foundries) which might with advantage be incor- 
porated in any scheme of standardisation, but each would require 
to be considered on its merits. 

4. That in any scheme of standardisation metric measures of 
weight and dimensions should be adopted. 

We are hardly prepared at the present time to give a final 
opinion on this point, but, judging from results of previous at- 
tempts to alter our notional standards, we have little doubt that this 
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Suggestion will have to be abandoned as impossible, at any rate for 
the present. 

5. That standards for any given size of pipe should be based 
upon external diameter rather than internal. 

We think it worth while to mention this point as, although to 
some extent a matter of detail, it is at the same ti me a question of 
such importance as to amply warrant a full and ample discussion. 
It offers the important advantage of rendering all spigots and sock- 
ets for a given size of pipe common to all classes of pipe under the 
different standards of strength, and, further, enables the pattern for 
any given size of pipe to be used in common for all classes, the var- 
iations in thickness being restricted to the core. The chief disad- 
vantage appears to be the fa6t that the internal diameter would no 
longer be an accurate gauge of the size of the pipe, but that thin 
pipe would be slightly larger than the nominal diameter, and thick 
pipes slightly smaller. 

It must, of course, be obvious that no attempt at standardisa- 
tion could be successful unless it had the sanation and support both 
of the leading waterworks engineers and the principal pipefounders. 
The committee strongly urge that before any details are decided 
upon, they should be submitted to all those most intimately associ- 
ated with the industry in question, and as far as possible modified 
to meet any views that might be expressed by them. In fa6l, it ap- 
pears — at least, for the moment— that the most effeiftive procedure 
would be either by a general conference of all engineers and manu- 
facturers interested in the matter, or, should such a conference be 
impracticable, by some form oi plebiscite. 



DISCUSSION ON ^INCREASING FOUNDRY PRODUG 

TION-'' 

The American Machinist, Aug. 14, 1902, in an editorial, has 
this to say on tho subject under the title **Molders for Molding'*: — 

We reprint in this issue the principal portion of another of die 
unusually excellent series of practical papers presented at the re- 
cent meeting of the American Foundr>'men's Association. The 
paper briefly but clearly tells of the method adopted in a certain 
foundry to increase the relative and actual output, so that it could 
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teep up with the demantls ofthe machine shop which it was its 
fuiidion to siippiy. The methtxi adaptetl wan sinijjk* and com in on- 
sensible. The mnUiers were allowed to put in all tlieir working 
hours in molding, and the hard work at both ends of the day which 
does not call for the molder's skill, but which it hjis been the tradi- 
tion a] custom of the trade for m oldens to do, was relegated to un- 
skilled hand-s that could do it quite as well or perhaps better, and 
certainly much more cheaply. The anomalou.s thing is that there 
should be an opportunity to tell such a story as this or thai the 
practice recommended should not have been adopted in that foun- 
dry and in every other years ago. The work of shaking out the 
flasks and taking out the castings^ of shoveling over and tempering 
the sand and of handling and pouring tlie molten metal, except in 
rare cases, was never legitimate work for a highly skilled molder. 
It not only occupied a large fraction of his valuable time, but it 
actually impaired his skill and reduced his efticiency for the aCtual 
molding operations. Molding work is s^tirely hard enough work 
for any man, without the unnecessary addition of any portion more 
exhausting. We are well aware that for years there has been 
a breaking up of old pradices in the Large specialty foundries, and 
that there the molders have been largely emanci])ated, but in the 
general machinery and jobbing shops the old traditions and prac- 
tices still largely prevail, and they cannot be too soon abolished- 

While from lime immemorial molders have been molders only 
part of each day, machinists have generally been machinists from 
one whistle blow^ to the other, so that here would iseem to be no [es- 
soin for them. This is not so sure after hIL There are still ma- 
chinists and machinists, and much is stili to be gained in rightly ap- 
portioning their work. There is work that demandn ihe highc?si 
skill and judgment attainable, and then there is much other work 
that any so-called machinist can do. The gratle of skill rt-quired 
Jbf roughing out and that required for finishing most lathe work, 
^%8tance, is di^itinctly different in its e-xattions. Why should 
the bc5it finisher, the most reliable maker of fits, waste his tiraej 
speaking comparatively, in doing the rough turning and the pre- 
liminary work? And there is not only the man but the tool to lie 
considered. It is very desirable to have some tools that ^shall be as 
acctirate and reliable as possible for the finishing operations, and it 
is equally desirable to have tools of strength and stifl&iess, witli 
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(hoarse feeds for making as much chips as possible, and these chai*- 
a<5leristics can never be combined and maintained in the single tool 
as well as in two or more tools. There can no more be any ob- 
jeflion to the suggested arrangement on the ground that the man 
who begins a job in the shop has a ** right*' to finish it, because, as 
a matter of faft, in these days very few men begin and finish a job. 
The general pradice is to pass the work from one machine to an- 
other, and therefore also from one man to another, and we are 
merely suggesting the looking out for additional opportunities for 
this generally profitable praftice. 



DISCUSSION ON THE PROPOSED STANDARD SPEQ- 
FICATIONS FOR SAMPLING IRON- 

Mr. Henry Souther writes as follows : — 

The only point to which I take exception in the specifications 
is included in the last sentence of paragraph three, where the mag- 
net is suggested as a precaution against dirty samples previous to 
analysis. 

I experienced a very great deal of trouble in getting samples 
free from sand from my clients and am obliged to repeatedly warn 
them and instrud them as to clean sampling. In no case have I re- 
sorted to the magnet, inasmuch as I believe its use to be a danger- 
ous expedient. I often see small particles of iron attached to 
particles of sand with the iron in large enough proportions to be 
picked up by the magnet. Also in the case of very soft irons, 
graphitic carbon is present in considerable quantities and this is not 
picked up by the magnet. It should be, as it forms a legitimate 
part of the iron. 

These two sourct*s of error in connection with the use of the 
magnet recommended by you, are enough to condemn the use of 
the magnet at all. The only way to get good results is to insist on 
clean siiniples, s(^mething quite possible to obtain with a little in- 
telligent thought while drilling the pig. As a rule a boy learns this 
and succeeds in getting clean samples much quicker than an ordi- 
nary' man about the foundr>', who does not seem to be impressed 
with the importance of cleanliness as much as a boy is. 

[Note by the Sccretar>'. We would like to hear from every- 
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one interested in thesubje6t of standard method of sampling iron. 
The method proposed by the committee will come up for final 
adoption at the next convention and a thorough ventilation and the 
pointing out of defects in the specifications as drawn up is requested.] 



PROCEEDINGS OF THE AMERICAN SOCIETY FOR 
TESTING MATERIALS. 

Our Association having membership in this Society, its pro- 
ceedings are naturally of interest. Through the agitation of many 
of our members the subject of ca^t iron was given an unusual 
amount of attention as a perusal of the extrafts of the proceedings 
printed below will show. 

The Iron Trade Reinew, June igth, igo2. The fifth annual 
meeting of the American Se<5tion of the International Association 
for Testing Materials was held at Hotel Traymore, Atlantic City, 
June 12, 13, and 14, and throughout was a very successful and 
profitable meeting. Its most noteworthy aftion, as aflfeding the 
organization itself, was the change of the name of the Association 
as indicated below. The attendance was the largest in the history 
of the organization, more than 75 persons being registered. The 
present membership of individuals and firms is 185. A vigorous 
campaign is to be prosecuted to increase this number to 1,000. 

The meeting was oi)ened Thursday by the President, 
Prof H. M. Howe, who in his annual address referred to the im- 
portance and value of the society as a means for perfecting methods 
of manufaduring materials of construction and their use, by the ex- 
change of ideas and experiences among the members. He spoke 
of the apparent diflferences in the pradica) workings of the Ameri- 
can Section of the International Association for Testing Materiafs 
and the lines of operation of the European seCtions, inasmuch as 
the European part of the association lays more stress upon the 
establishment of methods of testing, while the American branch is 
more concerned about the standardization of methods. 

The desirability of putting the American se6tion upon a more 
solid basis of organization at home having become manifest, it was 
proposed in the opening business session and unanimously carried 
to change the society into a chartered organization under the name 
of : The American Society for Testing Materials. A constitution 
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and by-laws were adopted and the society assumed its new position 
among the technical associations of the country under very favor- 
able auspices. The new chanicter of the society does not at all 
disturb relations with the international body. The by-laws provide 
that any person, corporation or society- can become a member of 
the society and of the International Association for Testing Materi- 
als simultaneously, the annual dues being $3., of which $1.50 is 
transmitted by the secretary* to the International Association for 
Testing Materials. 

The following officers were elected to serve during the ensu- 
ing two years : — President, Dr. C. B. Dudley, chemist Pennsylva- 
nia R. R. Co., Altoona, Pa.; 'Vice President, Robert W. Lesley, 
Philadelphia; Secretary, Edgar Marburg, professor of engineering. 
University of Pennsylvania, Philadelphia; Treasurer, James 
Christie, mechanical engineer, American Bridge Co., Philadelphia; 
Member Executive Committee, John McLeod, assistant to the 
president of the Carnegie Steel Co. 



The Ethics of Testing;* 

The concluding paper of the second session was by P. Kreuz- 
pointner on **The Ethics of Testing.'* Among other things the 
speaker said that ' 'in order that the work of devising specifications 
and the testing of materials of construction have a reliable commer- 
cial value to both producer and consumer, we must follow faithfully 
the teachings of science: but in order to perform work faithfully, we 
must be able to command a high sense of duty and a high sense of 
duty means a high ethical standaal. This ought to put the work 
of testing upon a higher plane than mere mechanical skill, and it is 
to be regretted that the tutor of ethics receives so little recognition 
in estimating the commercial value of the man's work who does the 
testing. In work roquiiinv; purely mechanical skill, the result can 
1k^ measured by rule and compass and these are tangible quantities. 
In testing, hmvevrr, thr results must be accepted ingoodiaith and 
the man's intt^Ljrity Ik'couu^s a k\uHng factor in the reliability of the 
work pertonned, because no one can measure or caliper the result. 

"Because of this factor of ethics playing such a prominent part 
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in determining the commercial value of the science of testing, it is 
neither scientifically correct nor commercially judicious to consider 
the work of testing of low commercial value, to be performed by 
any man of average intelligence, who is willing to accept low pay. 
And the closer the minimum and maximum limits of the specifica- 
tions are drawn, the more complicated the work and method of test- 
ing is, the more this holds good." Attention was called to the 
national importance of this matter, much depending on the degree 
of confidence our work of testing and that of devising specifica- 
tions commands abroad. 



A Session on Gist Iron* 

Last but not least was the cast iron session of Saturday morn- 
ing with a number of interesting papers giving promise that hence- 
forth cast iron will form an integral part in the proceedings of the 
society. Prof. Howe was unable to present his promised * 'Notes 
on the Constitution of Cast Iron," in which he was expected to give 
in some detail his theory of the relation of steel and cast iron. The 
first paper presented was that of W. G. Scott, of Racine, Wis., 
chemist of the J. I. Case Threshing Machine Co. In the absence of 
the writer it was read in abstract by the secretary. In the conclud- 
ing portion of the paper some suggestions were made concerning 
mixtures, from which we take the following : 

'•Occasionally it happens that in a given mixture or grade of 
iron more strength is desired, or a closer grained iron wanted, with- 
out materially changing the silicon content. This effect may be ob- 
tained by changing some of the other constituents. For ammonia 
cylinders, air compressors, etc. , the following is given : Silicon be- 
tween 1. 20 and 1.60 per cent, where the castings arc allowed to cool 
slowly or are annealed. If not annealed silicon should be between 
1.60 and 1.90 per cent. Sulphur should not exceed .095 on ac- 
count of hardness, but with a high total carbon it may run up to 
.150 per cent without detriment, ahhough with high sulphur there 
is always a chance of hard iron and excessive shrinkage, especially 
in low silicon mixtures. Phosphorus should be kept below 0.70 
per cent, and if great strength is wanted should be much lower, say 
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0.40 per cent. Manganese should not exceed .60 per cent., except 
in case of high sulphur, when it may rise to .80 per cent. 

**Medium iron for engine cylinders, gears, etc., may be made 
on the following formula : Silicon, 1.40 to 2 per cent.; 1.50 per 
cent, giving best re.sults for gears and 1.60 per cent, for steam cyl- 
inders. If the castings have thin parts and have to be shaken out 
of the sand quite soon the silicon should be raised 10 or 20 points. 
Sulphur is best kept below .085, but if manganese be high (.60 or 
.70) the sulphur may run to . 100 per cent. Phosphorus should not 
exceed .70 per cent. Manganese should be between .30 and .70 
per cent. 

**Soft iron for pulleys, small castings, etc., should have silicon 
between 2.20 and 2. So per cent. ; sulphur not above .085 per cent. ; 
phosphorus may go up to 0.95 per cent, in small thin work, but 
where strength is wanted it would best be kept below .70 Man- 
ganese may be from . 30 to . 70. 

The author laid down an approximate transvere strength of 
2,800 pounds for hard iron, 2,500 pounds for medium iron and 
2,200 pounds for soft iron. The following rules were laid down : 
To raise strength reduce graphite, phosphorus and silicon and in- 
crease manganese and combined carbon. To reduce shrinkage, in- 
crease silicon, graphitic carbon and phosphorus, and reduce sul- 
phur. To prevent blow holes, reduce sulphur and increase man- 
ganese. To prevent kish, reduce graphite by increasing scrap or 
raising manganese. 

Dr. Moldenke in the discussion following took exception to the 
use of the i-inch test bar advocated by the writer for general use. 
The engineer should come more nearly in his test bar to the char- 
a6leristics of the work he expe(!:ted to use it for. 

Mr. Sauveur referred to the claim of some foundrymen that 
cast iron was entirely ditTcrent irom steel. He believed a very close 
conne<5tion exists between the two. If you eliminate graphitic car- 
bon from cast iron what have you left ? Undoubtedly a matrix of 
steel, and nothing else, with cavities that were once occupied by 
graphitic carbon. If the cast iron was originally gray you would 
have a matrix of white iron. A knowledge of steel implies a knowl- 
edge of the matrix of cast iron. Suppose we want cast iron with 
the greatest possible tensile strength; we mu.st use a matrix of the 
greatest possible tenacity. That means i per cent, or .9 per cent. 
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carbon. A second requirement of strength would be to have as 
little graphitic carbon as possible. Referring to the control of car- 
bon, the speaker conceded the difficulty of doing this with cupola 
metal; with the air furnace it was more attainable. The value of 
metallographic methods in determining carbon in cast iron was 
pointed out. 

Dr. Moldenke remarked that he had been working along the 
line indicated by Mr. Sauveur. In view of the fa6t that white 
iron constituted one-sixth of the foundry work of the country— 
about 600,000 tons out of a probable total of 3,600,000 tons, and a 
very large part of the 600,000 tons being chilled work — he believed 
the metallographic method in connexion with chilled castings might 
become quite important. 

Dr. Dudley recounted some of his experiences in the car wheel 
work of the Pennsylvania Railroad at Altoona. Whenever a new 
iron was brought to their attention for car wheel work the makers 
were asked to send several pigs. The iron was cut up into test bars 
in the pig and broken; then analyses were taken; and finally a piece 
was sent to the foundry for remelting. The laboratory after making 
the analysis sent the iron to the foundry with a prediction as to the 
depth of chill. The foundry had frequent occasion to note the fail- 
ure of the predictions. The car wheel mixture used at Altoona 
runs 3.25 to 3.60 in total carbon, about .75 in silicon, .50 in man- 
ganese, .50 in phosphorus and in sulphur .13 to .15 now as against 
.08 formerly. The total carbon is lowered by adding to the mix- 
ture from 5 to 10 per cent, of steel rails. The chemical analysis hit 
the character of the resultant casting quite closely as a rule, but 
sometimes did not. The speaker found that there was something in 
cast iron of which litde was known as yet, that had a great influence 
on chill. He questioned if oxygen had much to do with it. Why two 
irons of identical analysis would not chill alike was still unexplained. 

Dr . Moldenke referred to some experience in malleable work 
presenting similar difficulties. He had taken iron from various 
stages in open-hearth heats, over the time required for a 12- 
to 15-ton heat, and noted the differences in the castings. He made 
two castings of a shape indicated on the blackboard, one end being 
a cube of 2-inch section, from which the width of the bar was stepped 
down by ^-inch diminutions. The hottest iron, taken from the 
surface of the bath, was used for one of tliese castings and the cold- 
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est for the other. Of the two cubes at the large end of these cast- 
ings the one poured from hot metal was stronger, and showed con- 
siderable chill, while the other was gray. He had found that low 
silicon iron melted much more quickly than gray or high-silicon 
iron. Mr. West detailed results of his experiments with hard and 
gray irons, showing that the former fused first. He found ako that 
metal poured hot chilled most deeply. 

The Present Status of Testing; Gist Iron* 

Dr. Richard Moldenke, secretary of the American Foundry - 
men's Association, read the following paper : 

The following is summarized from conditions in America, as 
found in current specifications, in the technical literature, and 
through interchange of thought with the men identified with the 
testing of cast iron; then again, through discussion with notable 
men in Europe engaged in similar lines of investigation. 

Tests of cast iron are carried out in two ways: By means of a 
supposedly representative bar, and by testing to destruction. The 
latter way is the preferable one, provided that it is fair to both con- 
sumer and producer. Our car wheel and coupler tests come under 
this heading, and the testing of pipe will form the text of a special 
communication to us today by one of our members. Tests to de- 
struction in other lines will follow as fast as the consumer is in posi- 
tion to demand them. 

It is, however, universally recgnized that this system of testing 
is applicable only to a limited range of castings, and that other 
methods must be adopted to assure us of good results for the gen- 
eral run of the foundry product. This has always been attempted 
by means of a test bar, with what chances of success remains to be 
seen. The tendencies were two-fold : First, the short coup>on at- 
tached to the casting, into which coupon the iron might or might 
not enter under conditions identical with those of all parts of the 
castiiiij;. Usually the chances were against even a fair representa- 
tion, and this form of testing is deservedly looked upon with less 
fivor than formerly by those who understand something of the 
charactcristicsof cast iron. The second method was to use very 
lon^ bars (often 5 feet) and test them transversely by the gradual 
;4)})li( ation of a stated load. The bars gave results depending up- 
on the manner and time taken in loading, and are now known to be 
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altogether too favorable to the founder. Moreover, the conditions 
of the test were exactly opposite to those met with in pra<5lice. An 
impaft test would have been more suitable. 

We have, how ever , today exe^Uy this style of bar in use in 
Germany. About 3 feet long, square* and of pretty small cross 
section^ the I'iar is broken trans verseely, and tensile test specimens 
cut from the broken pieces. On the other hand our German friends 
are desirous to have further light on the subject, and have appoint- 
ed a commission to study the matter thoroughly. They further 
compliment ns by utilizing our results in their investigations. The 
German specifications for pipe will no doubt be touched upon by 
another of our speakers today ^ for herein they have been active in 
the Fatherland. 

Many have been the tests made on bars, and each line of in- 
vestigation has had the benefit of at least some previous recorded 
experience. The result has been the crystalization of ideas, w^hieh 
has probably tbund as good an expression as any in the recent re* 
port of the committe appointed by the American Foundrymen's 
Association, wherein short, heavy round test bars, and these cast on 
end, are recommended. 

There is, however, another idea embodied in the report just al- 
luded to, and this is so different from those generally accepted that 
it must be mentioned here Our American foimders, who know 
the material they are producing daily at least to some extent, recog- 
nize the fact that even with the best of iron, a casting may be of in- 
ferior quality through improper conditions existing at the time of 
pouring, and this unknown to the average layman. They further 
know that a weak of unsuitable iron can be strengthened artificially, 
when making test bars, so that it may pass muster, and yet the 
Ciisting may be inferior. For these reasons, therefor, in adopting 
the specificationg they did, our American foundrymen cut loose 
from the very laudable, but entirely impossible produflion of test 
bars which are held to be identical with the casting, and selected a 
method which would give as nearly as true valuation of the quality 
of iron going into the casting as possible. If afterw^ards a casting 
could be tested to destruction, so much the lietter. The fact that 
the iron which goes into a casting is found to Ix; of suitable quahty, 
and of sufficient strength, is die only safe-guard which can resilly be 
expe6led from the test bar anyhow. This presup[>oses that the 
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iron is cast into bars under conditions as fair as possible in the 
light of our present knowledge: that the bars of the size and shape 
which will neutralize as much as possible the variations due to the 
sand, the pouring temperature, and the pouring method, and that 
no artificial strength, or avoidable weakness be tolerated. By mak- 
ing such tests regularly, a founder can quickly satisfy himself, and 
possibly his customers, on the score of * *quality' so &r as the 
iron poured into the castings is concerned. Even tests to destruc- 
tion are not always as satisfying. 

The present status of the question under discussion seems to 
indicate that the subject hinges upon whether producers will open 
their works to customers, and give them ever\* facility to judge for 
themselves the quality of the iron made by means of the tests just 
spoken of ; and on the other hand, whether customers will accept 
this as a guarantee of good fiiith, and the desire to give them the 
best work that can be made. The customer, it may be added, 
quickly becomes a competent judge of the good or bad conditions 
prevailing in the various foundries from which he draws his castings 
when in contact and direct touch with them. 

Foundry Experience Needed for Proper Inspection and Testing: 

of Cast Iron* 

Thomas D. West, of Sharpsville, Pa., read a brief paper on the 
above subject. He said that a compilation of all methods now used 
for testing the physical properties of cast iron would result in such a 
variety as to bewilder one not broadly experienced in the different 
branches of founding. * 'Of all metals, cast iron is the most complex 
in its physical structure. This is because of the fact that changes 
in the rate of cooling like* grades of iron and cross sections produce 
radically dilTtrrent crystalline fracture or grain in the iron. Two 
pieces of the same cross section and poured from the same ladle of 
iron, can, by difference in the rate of cooling, be made entirely dif- 
ferent in physical structure, one having a soft or open grain, and the 
other a hard dense grain, or chilled. Again, by uniform section and 
constant rate of cooling, but varying the silicon, sulphur, mangan- 
ese and phosphorus, wu can })n)duce dit^erent grades, varying in de- 
grees from a very soft, open -grained iron to hard or chilled iron. 

"Where inspection of appearances, as to smoothness and 
beauty of finish only is required, or where work is duplicate, as in 




I the case of car wheels, and subjected to certain prescribed test's that 

■ have proved prnlicient by numerous trials, then lack of foundry ex* 
jicrience in the inspector may not be ijf vital importance. Where 
the inspection of castings is for the strength, solidity or durability » in 

I listings that cannot be tested by breaking a duplicate, it is rare that 
the possession of foundry experience cannot prove of value, as the 
lest bar, or any other special method of testing may often lail utterly 
in ascertaining the true chara<5ter of a casting. For example, when 
castings like rolls, punch and shears, or flywheels, of which there 
are many, break from usage and the fracture exhibits shrink holes or 

I a very porous grain compared with other secSions, wherein has 
the test bar or chemical analysis proved of value, in showing a 
strong iron or apparent solidity ? In connexion with the test bar 
and chemical analysis, the exjjerience of broad founding can^ in al- 
niost all cases, be well combined in passing judgment upon the dur- 
1 ability of these castings. Foundry experience cannot give an in- 

■ spe6lor an X-rav eye with which to see the interior of castings, but 
to a certain i.-xtent it will aid in determining what may be expefted^ 
judging from niLtht-ids used m pouring and feeding to supply the 
shrinkage of the parts that might be weak from porosity or shrink 
holes. There may be cases where an inspe(51or experienced in 
broad founding can fortify his position by seeing a mold before it is 
closed, and being u[ion the ground at the time of pouring and feed- 
ing a casting, as it is not uncommon to have a mold provided with 
proper feeding heads and pouring gates, and yet the feeding be such 
as not to produce a solid casting, 

'* Aside from shrink holes, blow holes occur, and it requires 
foundry experience to judge <if their existence. There are certain 
lines of castings that may have blow holes, while others have noL 
ft generally requires some experience to define a shrink hole from a 
blow hole, and one can be as injurious as the other As with a 
shrink hole, the blow hole may often be best predicted by seeing the 
methods of molding and casting, and the broader the experience of 
the foundry inspector the better, in passing judgment upon the solid- 
ity or strength of such castings* 

^'Next in order, is to judge of the evils of contraction. When 
castings are of disproportionate seciions, one p;ut will contra*^l more 
than another, so as to leave an internal strain that no test bir rec- 
ords can properly indicate. Such strain may be greatly overcome 



I 



go 

by methods of cooling after a casting has been poured. Experi- 
ence in founding enables an insp>ector to determine at what points 
weakness may exist or where to detect slight cracks. 

* 'Sufficient has been oudined to illustrate that there b much 
beside test bar records needed to pass upon the durability of a cast- 
ing. Nevertheless, the test bar hiis often a ver>- important fiinction. 
Again, in des^ing form and size and the method of moldii^ and 
casting test bars, a broad exj>erience in founding is essential. The 
want of this experience has resulted in methods being advocated 
that have caused much contention and confusion of ideas and re- 
tarded the establishment of what are truly practical systems for 
testing. 

^'High Strength of White Iron Castings as Influenced by Heat 

Treatment.'* 

A. E. Outerbndge, Jr., ol Philadelphia, read a paper detail- 
ing an exp>erience in car wheel work in 1882. and the conclusions 
he had drawn from it as to the characteristics of what is termed 
* *con verted *hite iron.*' In the anmaling of a number of car 
wheels, the dampers of the furnace had been left open by accident 
and the flames had infringed upon the treads of several wheels, pro- 
ducing soft spots. It was found that the white iron of the chilled 
jX)rtion had been changed to gray iron in siK>ts, the white and gray 
portions of the tread being in general distinctly marked. The 
phenomenon was due. he concluded, to the change of some of the 
combined carbon to the frc-e condition under the action of the flame. 
The speaker passed from this experience to a discussion of the so- 
called processes for the conversion of white iron into steel, which 
were announcetl now and then Though sometimes the use of a 
secret chemical compound was a part of these processes, which con- 
verted cast iron axes, hatchet l)ladt^*s, etc., into so-called steel, the 
speaker considered it demonstrated that heat treatment alone 
was relied upon for the chanj^c. Tliese products he considered to 
be not stet^l castings, thoniih so M»ld, nor malleable iron, since none 
of the carbon was reniovrd. but midway between the two. The 
paper discnsseciat lonvjth the ohani^es in the carbon in cast iron un- 
der heal tnalinont and the important influence exerted by silicon. 
We expert to pre>enl it in tiill in a lalrr isiue. 

The discussion, which was junicipated in by Messrs. Sauveur, 



Moldenke and Stanley G. Flagg, Jr., brought out dissent from 
Mr. Outerbridge's view that the process of converting white iron 
into gray differed substantially from ordinary malleable methods. It 
was pointed out that while castings which were to be converted into 
malleable were embedded in an oxidizing material for the removal 
of some of the carbon, the malleable methods af today also included 
annealing without the use of an oxidizing compound. The opera- 
tion here consisted rather in breaking up combined carbon under 
the heat treatment, rather than the removal of carbon. Mr. Flagg 
referred to the use of brick dust, lime and other substances in this 
way, and to annealing with oil as now practiced by some manufact- 
urers. 

Specifications for Gist Iron Pipe* 

Walter Wood, of Philadelphia, presented a discussion of **Cur- 
rent Specifications for Cast Iron Pipe.*' He said that the subje<5t 
of specifications was now under discussion between water works 
engineers and manufacturers, with the expectation that final results 
would shortly be reached. It was also hoped that foreign manu- 
fa<5lurers would agree to these specifications and thus make them 
international. In testing work conneded with cast iron pipe found- 
ing, practice had changed from the i-inch round bar to the 2x1 -inch 
bar, 24 inches between supports, the required breaking strain being 
1,800 to 2,059 pounds. Iron most suitable for cast iron pipe 
should range in phosphorus from .5 to i per cent. ; manganese about 
the same range, though .75 to i per cent, is more desirable; silicon, 
from 1.25 per cent, for large pipe and 2.25 for lighter pipe. Sul- 
phur b not wanted. Phosphorus is desirable on account of the 
shrinkage, though sometimes such a shrinkage is found as will pull 
off the bead of the pipe. 

A G>ntraction Test for Metals* 

The paper of Asa W. Whitney on ''A Quick Foundry Con- 
traction Test for Metals' ' went at length into a subject with which 
the writer is thorouglly familiar. We reserve more detailed ac- 
count for a later issue. Mr. Whitney illustrated by a diagram a 
device he had developed to make the contact of the test piece with 
the chiller continuous and to indicate automatically the progress 
and extent of contraction of the larger diameter of a frustum ol a 
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cone. While not exhibiting any samples cast in the st>'le of test 
mold he suggested, Mr. Whitney showed some photo-micrographs 
indicating in general what chill is and how much more fully metal- 
lography can define it than chemistry alone. 

The discussion of the cast-iron papers was interesting and spir- 
ited throughout and brought out much valuable material. The 
suggestion of the relation of steel to cast-iron, which it was expect- 
ed would be developed iu the paper of Prof H. M. Howe, is espec- 
ially important as furnishing the probable keynote of cast-iron in- 
vestigations in the immediate future. 

The members and guests present at the meeting could not but 
be impressed with the strong spirit of harmony and cordiality 
which pervaded the discussions, and which augurs the continued 
co-operation of all interested in the important work of the societ>'. 
The secretary, Prof Marburg, worked untiringly to make the 
meeting successful, and great credit is due all who had part in the 
arrangement of so valuable and varied a program. 

PROCEEDINGS OF THE ST* LOUIS FOUNDRYME^PS 
ASSOCIATION- 

The Age of Steel, Aug. 4, 1Q02. The annual meeting of the 
St. Louis Foundry men's Association was held on Friday, August 
1st, in Parlor B of the Planters' Hotel. The meeting was largely at- 
tended and the reports of the officers were read and showed the 
Association to be in excellent condition. 

Mr. Ferd. Schwedtman, president of the Magnetite Foundry 
Company, was elected president for the ensuing year. Mr. Wm. 
Medart, secretary of the Medart Patent Pulley Company, was elect- 
ed secretary and treasurer. The other members of the board of 
directors elected were Messrs. W. S. Simpson, president of the 
Christopher & Simpson Architectural Iron Company; Mr. George 
F. Cottrill, vice-president Green's Car Wheel Manufacturing Co., 
and J. C. Davis, manager of works for the Leighton & Howard 
Iron and Steel Company. 

The association is in a pros])erous condition, and with a new- 
policy which is to be inaugurated, it is thought that every foundry 
in St. Louis will soon be identified with this association. The 
chief object of the association is to amicably settle all differences 
with labor that may arise in the sho])s of any of the members, arbi- 



tfntion being the fontlanicTnal principal of the organizi'ition. The 
association ha^ headqiiarttrs establlshetl in room 613 Century 
Buildings where Mr. Eade f>aynian, the assistant secretary, keeps 
the members advised and looks after Che details of the work* 



PROCEEDINGS OF THE FOUNDRYMEN'S ASSOCIA- 
TION OF PHILADELPHIA* 



TAe Iran Trade Rnucii\ March /j. jgo2. The regular month- 
ly meeting of the Foinidrymen's AsEiociation was held at the Man- 
iiliicturers' Chib, in Philadelphia, on Wednesday, March 5, the 
president. Thos, I. Rankin, occupying the chair. Notwithstanding 
the inclement weather there was a fair attendance. 

The question of the incorporation tif tne association came up 
for discussion, but the matter was deferred pending the amendment 
of the constitution in order to make the step possible* 

M. J. Drummond & Co.* tgi Cor bin building, Broadway, New 
York, were elected to membership in the association/ 

The paper of the evening was presented by Howard Evans, of 
the J. W Paxson Co., Philadelphi.i, the popular secretary of the 
association, on *'Thf CharlierOil Fuel Brass Furnace/' The pa* 
per fully covered the points In the construclion and operation of 
this furnace, as set forth in die article appearing in our issue of 
February 27. Supplementary to the paper were presented lantern 
slides showing the furnace and a rig for phosphoriztng metals, the 
furnace during the act of pouring, and (he pump rig for supplying 
the oil fueL Slides were ako shown of ihe Schwartz melting furn* 
ace for brass foundries, and a furnace made in England for use with 
crucibles. The phosph<vrizalion of metals in the furnace was 
fully explained. The phosphon^er, with a weight on it, was seen 
to be suspended from an overhead pulley attachment, so that the 
churning of the metal could be easily and thoroughly done, 

April to, 1902. The regular monthly meeting of the Foun- 
dry men* s Association was held at the Manufadurers* Club, in 
Philadelphia, on Wednesday, April 2, the president, Thos, L 
Rankin, occupying the chain 

The first business taken up was that of incorporating the as- 
socbtion. P. D. Wanner, in support of the idea, detailed certain 
changes in the constitution and by-laws, which would have to be 
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made before application could be made for a charter. He then 
moved, and the motion was seconded by Howard Evans, that the 
changes suggested be made and adopted. 

The ele<ftion of trustees followed, secretary Evans placing in 
nomination John E. Harbster, of the Reading Hardware Co.; 
Charles S. Prizer, of the Prizer- Painter Stove & Heating Co.. and 
P. D. Warner, all of Reading, Pa. , from which place application 
for the charter is to be made. They were unanimously elefled. 

The paper of the evening was by Charles Kirchhoff, editor of 
The Iron Age, New York, and dealt with 'Trusts and Their 
Effect on the Business World." The paper, which was not filed 
for record, was very interesting to all present, The author took 
the standpoint that in general the consolidations, or so-called 
* 'trusts*' had proved beneficial to the trade at large, particularly 
the jobbing trade, and many evils existing in the trade had been 
corrected. At the conclusion of the reading of the paper, which 
was quite lengthy, a vote of thanks was extended to Mr. Kirphhofi. 

May 15, 1902. The regular monthly meeting of the Foundry- 
men's Association was held at the Manufacturers* Club in Philadel- 
phia on Wednesday, May 7, the president, Thos. I. Rankin, occu- 
pying the chair. There was an attendance of 35 members and vis- 
itors. Secretary Howard Evans announced that the steps for the 
incoqDoration of the Association had advanced to the point of ap- 
plying for a charter. 

After the adjournment of the meeting the members reassembled 
in the cafe where the usual luncheon was served and speechmaking 
was indulged in to a late hour. 

The address of the evening was by E. H. Mumford, who spoke 
of the application of the Tabor vibrator molding machine to large 
work. Lantern slides were used in illustration. The speaker said 
that while the Tabor company built probably larger power ram- 
ming molding machines for general use and had still larger ma- 
chines in prospc6t than were as yet common in the trade, the idea 
that machine molding was at once to be applied to such castings as 
loam cylinders with blanket cores, 30-ton bed plates, etc., was 
more or less visionary. 

Molding machines, he said, were variously understood by the 
track'. Some were calkrd molding machines which only rammed 
llic mold; otlurs which only drew the patterns, and yet many ma- 
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ines did both. Mr. Mum ford then showed on the screen a pow- 
IT ramming machine lor mokis of large iiize which was simjily a big 
power squeezer. He next showed a large sized hand ramming 
Diokling machine with lo-inch pattern draft which only drew the 
patterns. There was then shown a complete machine for both 
K>wer ramming and drawing the patterns for molds 30x48 inches, 
he machine having 12-inch pattern draft He explained that in 
this large machine* while the deeper pockets of sand around the 
pattern had to be more or less tucked by hand* yet the main body 
of the sund in a flask each half of which is 1 6 inches deep was 
rammed by the machine itself, and showed how the entire working 
of the machine was carried out from one station by the operation of 
two valves. 

The Tabor molding machines as built today do their ramming 
by a quick blow. The speaker thought this method of ramming 
lad some advantages over the slow^ pressure inasmuch as it took 
advantage of die fact that the loose sand contained air which more 
Dr less hvened up the sand when the blow was put upon it quickly. 

The hand ramming machine which was shown was explained 
to be useful especially for such deep work as couplers, oil boxes for 
cars, etc., and details of the machine were shown illustrating the ap- 
plication of various forms of stripping plates to such patterns iis re- 
quire stripping- 

The 30X48-inch complete machine which was' shown on the 
Screen in detail and in general elevation, Mr. Mumford said began 
Work on austings of the nature of covers for journal bearings, hav- 
ing dry and chambered cores and w eig;hing i ,000 pounds each^ 
The output on this macliine, he stated, was 12 molds, or 12,000 
pounds from a m older and helper. In connection witli the work on 
this machine it was explained that wooden stripping plates were 
kised on some of it, the stripping plates in some cases being clamped 
to flasks when Ufted from the machine and returned to the machine 
afterward. The stripping plate and the vibrator were often used 
limultaneously, and sometimes one sometimes the other. The use 
of the wooden stripping plates clamped to the flasks and lifted from 
p machine with them. Mr. Ckrk at Schenectady has found to save 
the necessity of bars in the flaskis on tiiLs large work- To make 

ible the use of such stripping platt^ no change in the machine is 
-ecessary, the stripping plate covering the flask frame and pattern 
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plate together, and on hand ramming machines for such work as oil 
boxes, sheet brass stripping plates about 3-16-inch thick are suc- 
cessfully employed. The speaker said that he had stripped 5x9- 
inch oil boxes on one of the Tabor machines with a sheet of ordin- 
ary roofing tin made into a stripping plate for the work in an hour. 

The discussion which followed the address developed the inter- 
est which all foundrymen have in knowing how far machine ram- 
ming can go on large work and Mr. Mumford made it very clear 
that no builder of power ramming machines would pretend today 
that close spaces between flasks and patterns or deep pockets in the 
pattern surface, such, for instance, as the pocket in a grate bar 
could be rammed by power. This would be possible if sand could 
be treated as a fluid, but it cannot, as it moves very little out of the 
direct line of pressure and its friction on itself and its surroundings 
is very great. 

Asked to forec;ist the future as to the size of work on which 
molding machines would be used, the speaker stated that his com- 
pany was at the moment building a power ramming and pattern 
drawing machine to handle flasks 28x70 inches, the two power ram- 
ming elements of which each weighed 20,000 pound, to produce 
castings weighing from 900 to 1,200 pounds each, and that he saw 
no reason why the radically new principle involved in this machine 
should not be applied to castings molded in flasks and weighing 
10,000 pounds. 

June 12, 1902. The 119th meeting of the Foundrynien*s As- 
sociation was held in the Manufacturers* Club, in Philadelphia, on 
Wednesday evening, June 4. with a good attendance of members. 
The president, Thos. R. Rankin, occupied the chair. 

The Secretary read an invitation from the Secretary of the 
American Foundrymen's Association, Dr. Richard Moldenke, in- 
viting the members of the Philadelj)hia organization to the Boston 
Convention, June 17- 19. 

Mr. P. D. Wanner presented the pa])ers covering the granting 
of the charter of incorporation of the Association. 

Mr. J. Wesley Pullman, of Philadelphia, was a candidate for 
membership, and by a unanimous vote was elefted. 

A letter was read from Mr. Antonia C. Pessano. of the Geo.V. 
Cresson Co. , Philadelphia, and chairman of the Executive Com- 
mittee of the Association, resigning his office. This a6lion was 
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due to his removal from Philadelphia to become president and gener* 
al manager of the Great Lakes Eng^ineering Co. , Detroit, Mr* Pes- 
sano^s resignation was accepted with regret. Mn J. S. Stirling 
referred Co the great interest Mr* Pessano had always taken in the 
Association's affairs and said that the resignation could not be ac- 
cepted without comment. He therefore moved that a committee 
of three be appointed to prep:ire a suitable resolution conveying the 
regret of the Association that so valuable an officer should be lost to 
thetn, and the best wishes of the Association for his succi'ss in his 
new held. Messrs. Stirhng, Wanner and Devlin, were appointed 
such a committee, and later presented the resolution which was 
passed and ordered to be engrossed and forwarded to Mr Pessano. 
Mr, P. D. Wanner then read a paper on '*How many hours 
shall constitute a day's work," after which Mr. A.G.Warren 
spoke on the 'Taxson* Warren Sand Blast System/' both of the 
I papers being discussed. 
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PRCJCEEDINGS OF THE GERMAN FOUNDRYMEN'S 
ASSOOATION, DUESSELDORF, JULY 10- IZ 



Many of our American foundrymen have made a special trip to 
Duesseldorf to visit the Exposition there. This is especially rich 
in the produ<:'ts of iron and steel. There was little wonder therefore 
that the German Foundrymen 's Ass(>ciation met in convention 
there, where the auspices are so favorable. The fail alone that 
here were exhibited the results of the most skillful manipulation of 
the foundry product, by firms which are the strongest competitors 
indicated the necessity for a close union un the part of foundrymen, 
in order that progress might be as general as possible, and that the 
indi\'idual would not be at so great a disadvantage in the open 
market. It is stated that this feeling was generally expressed by 
tht*se in attendance, a feeling with which we in America may well 
reckon. 

The first topic under consideration was the condition of the 
market. In spite of the diversity of opinion, it was clearly shown 
tliat the conditions in Germany in the foundry trade were not so 
desperate as is generally supposed. Inquiries were becoming more 
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plentiful, and if prices were not good, the founder had himself to 
blame. 

On the other hand there was still much to be desired in the 
market, and the financing of building enterprises was not as it 
should be as yet. Strange to say there was much bitterness ex- 
pressed in regard to the undue competition of blast furnaces also 
engaged in the foundry business. Over here the foundry trade 
would not take very kindly to a furnace making other peoples' 
castings. They seem to have this on the other side though. 

The loss of business through substitution of wrought iron columns 
for those of cast iron came in for a share of the convention's time, 
and it was recommended tliat special efforts be made to show the 
undoubted advantages of cast iron columns over the others to the 
building trades. While we would be a little dubious on this point 
over here, yet we must praise our German foundry friends for 
their aggressiveness and the determination not to let business slip 
by without making a strong effort to hold it. The same was done 
for the steel castings, which is also making heavy inroads in the 
foundry trade in Europe. Greater efforts to produce better grades 
of castings were recommended. This applies to us very pointedly 
also. 

Secretary Scherenberg now read his report, which was adopt- 
ed without comment. Mr. Kohlschuetter reported on the question 
of damages for breakage in Railway transit. The attempt to gath- 
er statistics of produftion during the year proved to be unsuccess- 
ful. It was pointed out that this circumstance was to be regretted, 
as good and full statistics are of great value in guarding against un- 
due fluduations in buying and selling prices, as well as keeping the 
pulse of the industry normal. 

Similarly the sending out of regular market reports was not 
taken to kindly by the Association, and the work was deemed 
somewhat outside of the fun6lions of the Association. This is cor- 
ret\ as the great Iron Journals are in much better position to give 
reliable market reports than an association composed of one class 
of nieii in the general industry only. 

The sum of 3,000 Mark was expended by the Association in 
the study of foundry conditions. Prof Wuest had made a number 
of experiments in connection with the cupola process. The pro- 
gramme for the coming year is to be an investigation of American 
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versus German cast irons. The effe6i of basic versus acid linings of 
the cupola and furnace. The sulphur contents of coke, etc. It 
would seem then that our German friends are doing vastly more for 
their industry than we are . The sum mentioned represents much 
original work, and it would be well for our Association to look into 
the advisability of following in their footsteps in this regard. 

The culmination of interest was reached in the discussion of the 
Trusts, of which the foundry trade has two. The Pig Iron syndi- 
cate and that for coke. Heavy artillery was brought to bear on 
these octopi, but they were defended with no less vigor. It was 
shown that there were some things to correct, and the Association 
appointed a committee to take the several questions up with the 
trusts for adjudication. 

Privily Councillor Juengst, who has done so much to bring 
about standard methods for testing cast iron in Germany, was made 
an honorary member (the first one) of the Association. 

Kassel was selected as the next meeting place, and the Conven- 
tion closed with the usual banquet. 

Several valuable papers were read, during the special business 
sessions, and these will be reviewed at another time. 
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PROCEEDINGS OF THE PITTSBURG FOUNDRYMEN*S 
ASSOCIATION, 

Tht Iron Trade Revit^, Oct. 9, 1902. Thearmufil meeting of the 
Pittsburg Foundrymen's Association w^\> held at the rooms of the 
Engineers' Society of Western Pennsylvania, Pittsburg, on Monday 
e\*ening, Oct. 6- Officers for the ensuing year were elected a^ fol- 
lows : President, B. J. Thomas, of the Sterrit-Thomas Foundry Co. ; 
vi<^ president, A. V, Slocum, of the Keystone Car Wheel Co, ; 
treasurer, PhiUp Mathes, of the Britten-Mathes Co. ; secrctar>% F< 
H. Zimmers, of the Union Foundry & Machine Co, The executive 
commitee consists of the following members ; Wm.Yagle. John Mc- 
Claren, B, D; Fuller, E. A. Kebler and J. S, McCorniick. 

MetJiods of making the meetings of more value to the foundrymcn 
were discussed at length, and it was decided to appoint a program 
committee whose duty it will be 10 provide topics for discussion and 
papers for all the meetings, A coiimutiec of five was appointed con- 
sisting of A. O. Backert» chairman ; A. V, Slocum, S. H. Stupa- 
koff and the president and secretary as ex-officio members , The 
secretary was also instructed to secure the names of all the heads of 
departments of the foundries in Oie Pittsburg district for thepurj^ose 
of urging diem to attend the monthly meetings regardless of their 
membership. The foundry men will be urged to secure the atten- 
dance of the heads of their departnietits and every effort will be 
made to secure a better representation of the fountlrymen at these 
meetings. After the meeting adjourned, lunch was served- 

Nmh 6th. At the regular monthly meeting of the Pittsburg Foundry- 
men's Association, held at the rooms of the Engineer's Society of 
Western Pennsylvania on Mond;iy evening, Nov* % the subject 
I under discussion was "Coke". Inasnvuch as this produ<^t Is causing 
■ foundry men much annoyance at the present time the subject was 
generally discussed by both the foundry men and coke agents. In- 
teresting papers on the subje<5t were also presented by N. P. Hynd- 
\ man, of the Washington Coal & Coke Co., and Charles H* Stroh, 
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of the American Locomotive Works, while S. D. Sleeth, of the 
Westinghouse Air Brake Co. , talked interestingly. 

Mr. Sleeth spoke briefly of his experiences m ith cokes high in 
sulphur, and said that they had produced coft castings successfully 
with coke running as high as 1.65 and 1.71 in sulphur, despite the 
fa<5l that most foundrymen insist on holding their sulphur down to 
.65 and .75. He said that his success with this high sulphur coke 
no doubt was due to the large amount of limestone used in the flux, 
which took up the greater portion of the objectionable sulphur. He 
further cited an experience with light coke which is out of the ord- 
inary. It ran as high as 88 in fixed carbon, 10 and 11 in ash and 
about .85 in sulphur, and did not require as much coke in weight, 
the bulk being the same, to produce a given amount of castings as 
the heavier coke. Analyses of coke taken fiom the bottom, center 
and top of the ovens, showed very little uifterence, although it is the 
general impression among the trade that coke taken from the center 
is much more desirable than coke taken either from the top or 
bottom . 

The question of 72-hour coke was discussed at length. Mr. 
Howard Hooker, of Rogers, Brown & Co., stated that it is an absol- 
ute necessity, owing to labor conditions, for the coke manufa<!flures 
to produce this kind of coke over Sunday, and it was suggested 
that possibly this was considered the best coke on account of the 
conscientious scruples of the coke workers in refusing to draw the 
ovens on Sunday, which is the case in the Connelsville region. 
The discussion waxed warm, and none of the foundrymen present 
were absolutely certain that they could recognize 72-hour coke al- 
though insisting on its delivery for their foundry use. G. P. Maury, 
of the Metallurgical Laboratory, stated that he attempted to secure 
a sample of 72-hour coke for the purpose of making an analyses of 
the same, but found it almost impossible to secure it for the reason 
that none of the foundrymen in Pittsburg were certain that they had 
any on hand. 

One of the foundrymen stated that a large stove foundry in Detroit 
is using by-product coke to ^ood advantage, despite its dark ap- 
pearance and structure. Some of the foundr\Tnen stated that they 
had attemj)ted to use :his coke, but were not successful and had 
never rei)eated the experiment. It was stated, however, that there 
was a possibility that this kind of coke will be used more exten- 
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sively for foundry work in the future, prejudice now militating 
^ain^t it. 

The program conimiUeL' reported a list of topics that will be dis- 
cussed throughout the seaM<;m 1902-1903 as follows, 

December- ''F^ucings —Sea Coal, Plumbago, Soap Stone and 
General Facings." January — '*Fau Blowers.*' Februarj-^ — ''Gates 
and Sprues/* March -^'Molding Sand/* April— '*CoresJ' May 
—Banquet or smoker. Juite — Held open. 



PROCEEDINGS OF THE FOUNDRYMEN'S ASSOCIA- 
TION OF PHILADELPHIA- 

77/r Iran Tnn/f Rtnm^ Oct. 9 1902. The regular monthly 
meeting of the Foundrymen's Association was held at the Manufact- 
urers* Club, in rhilatlelphiu, on Wt^dm.-sday, Oct. i, the president, 
Thomas \. Rankin, uccupyhig the chair. 

The treasurer, Josiah Thompson, reported a balance in the trea- 
sury t^f $3,070, and all bills paid 

The Manufacturing Co. of Carl isle, Carlisle, Fa.» was elected to 
membership in the association. 

According to ihc constitution of the association^ nominations for 
oflfieerB for the ensuing year were in unfer, but it was deemed 
advisable to leave the matter in the hands ot a comittee» therefore 
on motion the president appointed S. L. Moore, Josiah Thompson, 
and Cieorge C. Davis as a nominating cumittcc to re[>ort at iht* next 
meeting, and at this meeting the ele^lion also will lie held. 

The paper of the evening was by J, H, Pepper, editor of the 
Bras^ Ftmmkr 0ni Ftniski'r, Philadelpliia, on **A New Kihi and 
Ftimace ; and its Possible Adoption in the Annealing of Malleable 
Castings/" Th* paper was illustrated by lantern slides. 

After adjournment I he usual lunch was served, 

Thf Inm Age, Nov. 13, 1902. The eleventh annual^ being also 
the one hundred and twenty -second regular, meeting of the Phila- 
delyhia Foundry men's Asiociationi was held at the M^mufaCturers* 
Club in that cit]-- on Wednesday evening, November 7. The pre- 
sidenr, Thomas 1. Rankin, occufiying the chair, called the meeting 
to order at ih^ isual honr. There was a large and representative 
attendance. 
* The reading of the minutes of the previous meeting was dispensed 
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with in the usual manner. The treasurer reported a balance on hand 
amounting to $2075.82 with all bills paid. 

The Committee on Nominations of Officers of the association for 
the ensuing year reported as follows : President, Thomas Devlin of 
Thomiis Devlin & Co., Philadelphia ; vice-president, James S. Stir- 
ling, Harlan & HoUingsworth Company, Wilmington, Del.; trea- 
surer, Josiah Thompson of J. Thompson & Co., Philadelphia; 
trustees, D. G. Moore of S. L. Moore & Sons Co., Elizabethport, 
N. J.; Thomas Enyon of Enyon & Evans M%. Company, Phila- 
delphia; Dr. E. E. Brown ofE. E. Brown & Co., Philadelphia, 
R. C. Oliphant, Trenton Malleable Iron Company, Trenton, N. J., 
and William Hanson, Pennsylvania Iron Works Company, Phila- 
del])hia. There being no other nominations, the secretary was or- 
dered by vote of the association to cast a favorable ballot for all the 
officers, and they were duly elected. 

The papers of the evening followed. H. O. Evans read a paper 
on *'The Study of the Cupola," by Arch. M. Loudon, New York 
(published in the y^;//r//rt/ of the American Foundrymen's Associa- 
tion, October, 1902), and an abstract from the Journal ofth^ Ame- 
rican Foundrymen's Association, September, 1902, on the ' ^Discus- 
sion of the Melting Ratio in Cupola Practice,'* was read by James 
S. Stirling. Considerable discussion followed and various results 
as to the ratio of iron and fuel in the cupola were mentioned. 

D. G. Moore of S. I. Moore & Sons Company said that the 
question had interested ihcm particularly some time ago and resul- 
ted in a careful 60-day lest, in which iron and coke were weighed 
daily, no deductions being made for the scrap or coke remaining 
after the heat was run. The cupola used was an oval type, 30 x 60 
inches. The mixture was two-thirds pig iron and one-third scrap, 
the total heat 25 tons, and 72-hour foundry coke was used. The 
result obtained varied as to the temperature of the metal. With 
good hot in^n for machinery castings, 9 to i was the average, in 
some cases 10 to i was obtained, and even 11 and 12 to i. In the 
last, however, the irr»n was cold and figures therefore were of no 
value. In this practice th<' b(?st results were obtained at an average 
ratio of about 9 to i. They ])refer the practice of operating two 
smaller cupolas to one large one, running each hot right up to the 
end of the heat. In their heats of 25 tons they frequently take four 
grades of iron from the cupola —soft, hard, chilled and steel mixed 
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— in which cases more fuel is required owing to the blank or parting 
charge of coke, and ratio in each case becomes lower. 

Mr. Rankin of the Abram Cox Stove Company said that in their 

foundryp where there was a very large amount oflight work, castings 

one-tenth and one-twelfth inch in thickness, and up to 38 inches 

t square p it was absolutely necessary to have hot iron. They could 

not obtain a better ratio than 7 or 6.8 to I with good coke. 

Dr. E. E. Brown said that the question of the ratio of coke and 
iron had been discussed by them for some time^ and he believed 
they were getting as ] good results as many others* '* Ordinarily 
truthful men are apt to forget" in discussing these figiiras at times 
and it is difficult to reach any definite conclusions, besides the con- 
ditions existing so alter the cases that comparisions are w&rthless, 

James S* Stirling, W. H, Ridgway, H. 0» Evans, S. G. Flagg, 
Jr., and T. C. Price, al^ tookpart in the discussion, bringingf out the 
question of the number of charging doors best suited for the cupola^ 
their heights and shits and distances from the charging floor, pres- 
sure of the blasts Sec, These various points are at considerable 
variance and subject to the conditions, surroundings and nature of 
the work to be done in each individual case. 

After adjournment the members and their friends proceeded to the 
roof garden of the club, where the usual luncheon was served- 



PROCEEDINGS OF THE NEW ENGLAND FOUNDRY- 
MEN^ ASSOCIATION- 

TAe Irm Trade Reinew, Nov, 13. The November meeting of the 
New England Foundry men's Association was appointed for Wed* 
nesday^ Nov. 12, at 4 p. m., at the Hotel Essex » Boston, The 
foundrymen of Boston and points within 100 miles of that city make 
these meetings semi-social in character, the plan being to discuss 
topics of interests to the members, take dinner together and continue 
the discussion after dinner. The speaker for this week was E. H, 
Mumford, of the Tabor Mfg* Co., Philadelphia, and his subjefl, 
'*The Molding Machine and Its Relation to Foundry Labor/* For 
the December meeting, on Dec. 10, the speaker is James H. L, 
CooOi State insui'ance inspe^or, and the subject for discussion^ 
* * Instirance Inspetlion —Its Importance to the Manufafturer. ' ' Wm. 
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J. Keep is to speak at the meeting on Jan. 14 on ** Calculating 
Foundry Mixtures by Mechanical Analysis/' For the February 
meeting Eh*. Richard Moldenke, secretary of the American Fouudry- 
men's Association is the speaker. At other meetings James A. 
Becket, of Hoosic Falls, N. Y., and J. A. Walker, of the Dixon 
Crucible Co., Jersey City, N. J., are announced. 

In sending out the program of its fall and winter meetings the 
executive committee of the New England association has mailed a 
circular to a considerable number of non-members within easy reach 
of Boston and urged their attendance and their co-operation as 
members. The New England Foundrymen's Association is in live 
hands, having for its executive committee the following: John 
Magee, Magee Furnace Co., Chelsea. Mass. : Theodore Colvin, 
Colvin Foundry Co., Providence, R. I. ; F. B. Farnsworth, Mc- 
Lagon Foundry Co., New Haven, Conn.; Wm. Doherty, Doherty 
Bros., owett, Mass.; Jas. F. Lanigan, Davis Foundry Co.. Law- 
rence, Mass. 
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THE METALLURGICAL SECTION 

OF THE 

AMERICAN FOUNDRYMEN'S ASSOQATION, 

Bv HERHKRT K, FIICLl), Ansosia. Oinn. 



The var iritis committef*s of the Atnericaii Foundrymen's Asso- 
ciHtion liave heretofore taktMi care nf tlie j>rol>leni.s which have aris- 
en in conne^iion with tlie advent of nieialkirgy imo foundry prac- 
tice. Owing to the increasing demand thus placed U|>ojt the Asso- 
ciation a separate section has been orgrUtized to take care nf this 
briii;ch offijinulry proj^ress. This Sectirm is dt'.signed load as a 
central exchange for \\\ti\% and to direct the advancement of metal- 
lurj^y in its relation to foundry and furnace practice. Foiuidry 
ch<?tnii5try and fotindry uietalhirgy have^ like all new movements. 
been hampered by insufficient knowledge and by misleading state- 
ments made by inexpiMirnced writers, lliese writers have been 
without doubt sinceri' in their opinions, but they have, nevertheless, 
done immeasureable harm to the adi^anceinent of chemistry in (bun- 
dry practice. They wrote at a time when little was known about 
the subjeCl ami whatever was said was accepled as truth and |)rar- 
ticed as such. When the expected results were not achieved, Met- 
allurgy was condemned while in reality it was the lack of correct 
knowledge for its application which was at fault. 

Individual chemists have from time to time brought l>efore 
fotmdrymen the results of experiments which have ]>roved of great 
value, Tliese results have, however, lacked the backing, which a 
strong Association would have given lhem» and otten passed un- 
noticed, or, if noticed at all, have been classed with the mass of uiv- 
rehable matter previously mentioned. This Section intends to 
systematically investigate debated problems and to place be(bre the 
members for their use the results of these investigations in sueh a 
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manner as to warrant their acceptance or rejection as correct bases 
for practical work. There are new propositions continually coming 
up in this branch of practice which are now slowly and tediously work- 
ed out by individual metal lurj^^ists in the spare time which they have 
at their command. The Metallurjj^ical Section by distributing such 
work and placing parts of it where it can l)e most conveniently car- 
ried out will be able to greatly exptdiate ihe^e investigations. 
These problems wil) be brought Ix^fore scientific institutions whose 
e(iuipment and experience in original research will enable them to 
make a thorough and correct solution of that side of the question. 
The practical work in connection with the investigations will be 
done by founders whose equipment is best suited to the matter un- 
consideration. The practical and scientific will thus be combined 
in a manner which has been much talked of but never accomplished. 

Our technical schools are more than anxious to do their part, 
while foundries are expressing an increasing interest in the work. A 
strong organization to direct is necessary to comi)lete the success. 

Numerous problems arise in regard to iron which cannot be 
solved by the foundryman. They can only be worked out at the 
|)ig iron furnaces. The furnaccmcn, by their endeavors to find out 
just wh.'it compositions and characteristics are wanted by the found- 
ryman, show that they are alive to the fact that there is much room 
for study and improvement in their line. The first suggestion for 
the lormalion of such a .Section came from the selling end of the pig 
iron trade, and this Section exjX'Cts to count pig iron furnaces 
among its strongest members. 

Chemistry is to ha\e a more u.seful |X)sition in furnace and 
foundry practice. This is plainly shown by the .statement of prom- 
inent pig iron and foundry men in the recent issues of trade papers. 
Agitation in regard to grading, .sanij)ling and standardizing indi- 
aites the great intcMcst now manifest in this line of work. F^rogress 
has been, and will continue to he made, whether such an association 
is formed t<» aid it or not. If however, the labor lost l)v duplica- 
tion can be avoided and in\ cstigations carried on imder the most 
auspicious circunistances. much greater progress will l)e made an<l 
advancement will be more rapid. 

The first problem brought before the Section for solution is 

rt«| of Standardizing methods for the analysis of iron. The in- 

ng. complaint of furnaeemen and fcnnuler that the analysis of 




diffcTcnl cbeiuists clrd nr»l njLjrcc, ludiirrtl tlie American Fouiulry- 
im-irs Associmiun to rel'er the maitiT lo its staiuliirdiijini* committee 
with the idea that this committee could adopt n series of statukrd 
inelhotls for iron analy.ses. uiul thus obviate Hie error cKie to the 
difference in the niethuds used. Tiiis work has since been referred 
lo the Metalhir^^ical Section, and the dastsifying and editing of ihe 
variiKls inelhnfj.s \un\ in use is tyeiiig dune by itii Secretary, The 
uH'thrjtis sent tit tht' standanlij^iiig eommtttt-e pn>ve that there are 
ma ivy now in nse In rheniical lal>oratories which are inaccurate aiul 
nnrt4iahle. Whether this Assoctaii^m adopts a set of standard 
methnds or nnt, it will )>oiriL out as inaccurate, many methods now 
ill use in iron work. 

Many fourulers are having thtnr mialyses made by indcpLndent 
hibnralorieSt and at the sui'gestion of these ftnuiders it uas decided 
t<i hichide thes^e laborat^&ries In theh.st of those w*hf> are available tor 
nremlHrslnp in tliis Section. They iiaveshowna de^cideii interest 
1(1 |!ie Work .nul will make a valuable addition to the Association, 
and the Metallurgical Section will be of jjreat practical vukie to them. 

Tliis Section, then, is ( organized for any who are engajjed in the 
study or practice of chemistry and nielaUnrgy t»liroiu There is no 
iiilention of taking the j)laee of or interlrring with iJie work of any 
-fjther society- *l his is a time i>f spet:ialists. VVV' are, it is trne« in- 
leresteil in the work oJour fellow setentists in all other lines oC work 
and wouhl Ije thelant to lessen in ;iny wny the great gootl lieing ac- 
t:om| dished by onr national scientific soctcti'^s There is, however, 
a crying nveil lu I he trun business for an association active, alive, 
and awake to the conditions antl opportunities of the times. An 
associalirm before which jiapefs iijay In.* read? Yes! Hnt ;ni asso- 
ciation vvhiih will help and educate its mcml>ers in the mfr-tallnrj^ical 
*^iih^ of the iron bushiess, an assoeiatiun which, proceeding in a 
thorough and systematic inanntT. will invcstijjaie and solve problems 
,irising in everyday practice of metallurgy in foimdry and furnace 
wi»rk. It is just this plaie that the Metallurginil Section is de*%igti* 
*-d I o til h and will fill with credit to itself and lo the Ajiierican 
Foundrynieirs Association, provided it is given ilie proper su|j port. 

The section is organized with al] the prestige and support of 
the American Foundry men's Association hehintl it. The Journal, 
in wfiieh all the papers and investigations of the Section, will be 
ptiblisluHl, has made Ibr itself an cjuiable position tji the scientific 



and industrial world. The American Foundrymen*s Association 
stands as a representative of true American progress in foundr)* 
matters and its reputation is assured abroad as well as at home. 
The Metallurgical Se<5lion has the opportunity to share in this well 
earned reputation. 

The essential fadtors for a successful organization are all pres- 
ent. An opportune time, an unoccupied field, an increasing de- 
mand, and a strong parent organization. The scope and usefulness 
of the Metallurgical Section of the American Foundrymen's Asso- 
ciation will only be limited by the number and a<5livity of its members. 

Those who are engaged in the practice or study of any branch 
of the iron trade, in which metallurgy and chemistry form an im- 
portant part, will be greatly benefitted by affiliating themselves with 
this Section of the American Foundryliien's Association. 
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PROCEEDINGS OF THE AMERICAN SOQETY FOR 
TESTING MATERIALS, 



A stately volume of some 400 |Kiges lies before us, giving the 
proceedings of the fifth luinual meetiug lield in Ailaniic City. June 
12, 13, 14. 1902. It is etlitecl by the Secretary, ProC Edgar Mar- 
burg* of the University of Pennsylvunia, and reflets great credit 
upon him as well as upon the Aiisoci;ition, If there is any truth in 
the saying that an association is what its secretary makes it, we 
have here an excellent exanifjle of the power for good in our coun- 
try's conimercial interests which is exerted bv an association of 
specialists, in fatt world renowned men in their Hnes, who in work- 
ing on standard metliods for the common good, have their course 
shaped, their energies directt-d, and their results systematised by 
an exceptionally able Secretary and executive officer. 

Our Association is an active member in this work also, and a 
number of our specialists on cast iron are committee members at 
work on the standardization of matters pertaining to our industry; 

Glancing over the record presented we find the subjetl of cast 
iron covering 98 pages, or one quarter of the whole volume, which 
would certainly be indicative of tiie great interest being taken in 
our industry at the present time. The Atlantic City meeting has 
already been reviewed at length in our Journal, and therefore atten- 
tion need only be called to a splendid [>aper on the constitution of cast 
iron by Prof Howe, now first published, and which your Secretary 
will review shortly tor uur Journal 

Your Secretary can further state that the American Association 
for testing Materials is just organizing a committee to prefaare spec* 
ifications for testing cast iron and finished castings, of which com- 
mittee your Secretary has been designated secretary, and over a 
^ozen members are active participants. In the annual report for 



the year more will be told of the work as outlined, it being sufficient 
to say here that a j^reat mass of corres|K)ndence comes from Europe 
as well as from all parts of our coimlry bearing upon the work, all 
of which indicates the great necessity for improvement in our pro- 
duct, as well as standardization wherever possible. 



PRCXIEEDINGS OF THE PHILADELPHIA FOUNDRY- 
MEN'S ASSOCIATION. 

The Iron Truile Kcvicw, Dec. ii, 1902. The 123rd meeting 
of the Philadelphia Foundrymen's Association was held at the 
Manufacturers' Club in Philadel[)hia, on Wednesday, Dec. 3, the 
newly elected president, Thomas Devlin, occupying the chair. 

The treasurer reported a balance in the treasury of $1,994. 24, 
and all bills paid. 

A letter was read fri:)m J. W. Moyer & Co., announcing their 
acceptance of the secretary's proposition that they prepare a paper 
to be read at the next meeting on the subject of "Tramways in 
Foundries." 

The Sheeler-Hemsher Co , of Philadelphia, brass founders, was 
notninated for membership in the association and duly ele<5led. 

An address was made by Armor Ward, president of the Amer- 
ican Brazing Co., Philadel|)hia. his topic being. "Saving the Scrap 
Pile." 

Mr. Outerbridgt! then, by request of President Devlin, read an 
address whirh he had delivered recently to the students of the 
Wharton .School of I-'inance of the University of Pennsylvania, on 
"The Premium .System of Payment." The address, which was 
quite long, is to appear in the University Journal in January. Mr. 
Outeri)ridge* explained that the pupils of the Wharton School visit 
industrial plants in a i)ody. not so much lo study the mechanical 
features so much as the managerial. 

After the reading of the address. Dr. Moldenke, the secretary 
of the American Foundrymen's Association, addressed the meeting 
on the sul))ect of affiliation with that organizatiijn. He referred to 
the good work done by the American Foundrymen's Association, 
aad.the standards it has promulgated, and urged that by the affilia- 
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iinri of the Phihidelphia !jK>dy the means would be provided for an 
exfension <}f the work now beiugcloiie, both in research iind stand- 
r^rthzalion No action w^is taken in the matter^ but U \v;ls arranged 
Ui bring the subject before the association at its January mcetingp 

Tlie UR-eling then iidjoiinied to the club cafe where a Unich 
was served and an liour or two pleasantly spent* 



Tht Irm Ag€, Jan. 15, i9<*3 The one hundred and Iwenty- 
(burth meeting of the Philadelphia l*oiindrymen*s Association was 
heUl at the Manufacturers Ciub, 1409 Walnut street, in that city^ 
We< hies day evening. January 7. Thoni.is Devlin, the president, 
occupitfd the ch^dr* There w;is quite a representative attendance. 

Tht-' readin*4 of the minutes of the previous meeting was dis* 
pensed with. The treasurer reported a balance aiuounting to 
;5i 664,42 on hand, with all indebtedness pairl 

An application for membership from Van Meet ^ Fries, foun- 
dry supplies, faeing and etpiipment. 727 Walnut street, Philadel- 
phia, was received, and after fivonible action in committee* they 
were balloted for and elected to membership, 

The secretary announced the death ol one of the members of 
the dissociation, George W* Van Tyne, late superintendent of the 
Singer Sewing Machine Com pan y» EHzabeth, N, J,, which occurr- 
ed on December n» 1902* On motion of Mr* Rankin the chair 
appointed a committee to prepare suitable resolutions and to report 
at the next meetint^' of the nssociatiun. 

The advisability ol the Philadelphia Foundrymen*s Association 
joining the American Koundryraen*s Association as a body, or as 
mdividuals. wa.s announced as open fr>r discussion. James S. Stir- 
ling, Thos. L Rankin, R C. Oliphant, H. O Evans, Geo. C. 
Davis, W. A- Bole and Howard Evans spoke on the subject, the 
consensus of opinion being that as many members of the Philadel* 
phia Association are already members of the American Association, 
and as some members are probably not directly interested, it would 
be lit^tter not to enter the latter association in a iMidy. Howard 
Evans announced that if a suitable contribution was made to the 
American A^ociation that body wuuld for the current year send to 
each mentber of the Philadelphia Association copies of their 
/twrtml as publishedj after receiving which the individual members 
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woiiKI I).- in .1 [)v)hitioii to l^nou \\\>i what the efforts ami results of 
the :is.soLM:',tion are :am\ l)e able li) nu a-ure its benefits in their indi- 
vi(hial cases. A motion was then passed that the sum of $ie.o be 
contributed to the American I ou:'.d:\ ir.en's Association, in view of 
a return to be male in the (ii;!.r!buti.>n of taeir Journal \.o the iMiil- 
adelphi i Associ.ition meml)ers 

Tlie paper of the evenini* wa.s by A. \V. Moyer, of J. W. 
Mover «S: Ctj., Phihidelphia, \\\ , the subject beinq^ * 'Overhead 
ra)lley Systems for Handhng- I.:. dies. Metals and Other Mate- 
rials." It was illustrated by a num'.icr of lantern slides. Discus- 
sion followed as to the best hei.iLiht from the groimd of a tram rail 
system in ;;eneral foundry n.e. Mr .M(>yer c.xplaineil that this is 
Lroverned by individual cases, instances be!ni> cited ivhere the tram 
rail was placed only 5 feet from th.'-romKl. The best results are 
obtained when the height is such as to enable free passage over the 
tops of molds or such other maten.ds as m'j^ht I)e on the floors. 
After voting thanks to Mr. Moyer for his able paper, the meeting 
adj\)urned The ii.-^ual lunch was served. 



The Iron 'I r^uL' Rciic'j, I eb. 12. The regular monthly meet- 
ing: of the Foimdr\nu*n's Assoiiation was held at the Manufactur- 
ers* Club, in IMiiladrlphla. on Wirdnesday, l"eb. 4, the president, 
Thomas Devlin. oCvMipyiuLi the chair 

A memorial to the death of Oeo. \V. \'an Tine, late of the 
Sin)L;er Mf^. (.\)., Elizabeth, N J., wa-; prescnteil by a committee, 
and on motion was adopted and ordered to be spread upon the 
minutes. 

Frank Samuel, iron merchant, Philadelphia, and James S. 
Stiilini^, \ i( e cv)mmi.s>inner of the National Foundrymen's Associa- 
tion, were elected to membership in the association. 

The paper of the exeniui; was by T. J. l-'ernley, secretary of 
the Hardware Mi rohants' and .Manut'acturers' As.soeiation of Phila- 
delphia, iind liu- National Hardware Association. His subject was 
"Cash 1 )l-.c*>iinis Tiuir I'se and Abuse." The paper dealt with 
the ^iibjev I irom the standpoint of manufacturer, jobber and retail- 
er, and w.i> \ery lai-^elv b.ised on ex|)eriences noted in the hard- 
w, 111 field. The .uiihor'> {uincipal j)oint was that a cash discount 
.should be taken as a premium tor [prompt j)ayment, and in settling 
liu rost ot" ir.annlactured products .should be classified as a prime 
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cost equally wUh raw m.'itcrials, b bor *ind other expen!it\s. Ill 
atlier vvonK the* discoiim .slunikl be added to the rost or selling 
prue of the f^ood:? to furnish a |treiniujii ff^r projiipi iKiyuRUt under 
teruis of Hale in such u way lh;tt if not tukcn ndviuitnge of it ivoultl 
st.itul ns a profit. NtU only was n cash disccnnil a jtrood thing to 
stiuuiiate cijllecliuns, but its acceptance or rejcetinn was an indica- 
tion of the financial standing of the customer. 

Quite a liltlc discussion followed in which a majority of those 
taking part expressed tlie opinion that cash discounts in the foun- 
dry trade shoukl be discouraged, as there was little chance of es- 
lahlishinj^ any system which could approach the uniformity possihle 
in the hard ward traile. While it was suggested that it might be a 
good matter for the association to take up, the point brought out 
by those taking part in ihe discussion presented so many difttcultics 
in the way of unite* I action that the step could nut be considered. 
The paper was exceedingly interesting and was mnrh appreciated 
by ali jiresent* 

A discussion on **The Use of Foreign Irons in Foundry Mix- 
tures, in Comparison with Domestic Irons,*' then engaged the at- 
tention of the members. 

D. G. Moonr -We have not nsed any itireign irons of late, hut 
I have used plenty at other times, I was oflTered some it day or 
two since at $20 |)ut in our yard —pretty cheap iron, if it was any 
good. Jt was chiiined to be cfjual to No. 1 American iron, and 
sold on guaranteetl analysis. We had a gocd stock cjf iron so the 
iron difl not interest me. Wc once used Middleboro iron a ^ood 
deal but did not like it. Some of our neighbors have lx*t*n using 
German irons this winter and say tlicy are all right, 

Mr, Matthews — We make all otu' mixtures by analysis, and w^c 
have run since early last spring on foreign iroi^s entirely, and with 
satisfaction. There is one thing to be borne in mind aljout English 
iron, that is Middleboro. It is very soft and |irodncus trouble on 
account of shrink aj^e. When properly mi,xed, however, there is no 
trouble with It. Iron can be obtained from the other side, and we 
have it» w^hich will make any mixture you waul. When working 
by analysis you are perfectly Jiiife — the defects are all l^rought out 
and corrected. Sometimes the foreign irons are misjudged, I re- 
cently had a case broui^hi to my notici- where a foundry claimed to 
have proiluced castings from an English iron and they proved ut- 
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ler!y worthless. 1 1 was .Mfterwanl Ibund that none of the inn! had 
been used in the mixture; tliey bad used very heavy scrap. PlaUy 
of iron can I jc obtained from the other sicle^ and it k satisfactory 
for all kinds of work. 

Mr, Devlin — From your t^xpenence, Mr. M-itthews» wilb \n% 
ported irons, and American irons, which gave you the least troubl 
and which the best results? 

Mr, Matthews — Take the Enghsh Middleboro iron» the pb 
pherus must l>e looked after. But you can get an iron lower 
phosphorus which will make a ^ood mix ; for instance, a German 
iron. A mixture of these irons will give you the same resiill as 
American mixturt^. 

Mr. Devlin— Then you would have to look to England, Scot« 
land and Germany to get the mixtures you want? 

Mr. Matthews — Yes. You can get a good Scotch iron which 
will give you pretty well what you want— that is, if you buy it and 
use it on analysis. 

D, G Moore— People I have talked to say that the Germ 
irons come nearer to being like our own than any foreign irons. 

Mr. J. Thompson— We used some foreign iron last fall bnt did 
not like it. The first day's heat was disastrous. We have sin 
used other foreign irons with j^ootl results. I believe fiatisfactonir' 
mixtures may be made. 

Mr. Ridgeway — We tried a little Middleboro iron and had m 
trouble. We used It sparingly, possibly 25 per cent. We mad« 
cylinders, water wheel cases, and other things under conditio! 
where a high shrinkage would be disastrous^ and there was n 
trouble tound. We could scrap it rather more heavily than we cx^ 
pected to do. We also used Scotch irons, when we were unable ti 
get our regular softeners^ and they worked very nicely. I woidd 
have no hesitancy at all to buy foreign iron today if any one h 
any to figure down on, 

Mr, Hitzernih — We tried a mixture of Scotch and Pennsylv; 
nia irons for (^o weeks, and got very good results 

Mr, Devlin -I think Mr. M a ttliews stated the case very eleari 
ly, and it is a good thing 10 know that good results can be obtain 
by inlelligcnt mixing. If a tbundryman knuwi^ what he wants, ana 
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ist'ss his irons, and makes a iiiixture In suit liis rcquirenients, lie 
will get wliat lie wants. 

Geo, C. Uuvis — 1 have IkuI :i minibrr of irons from foreign 
countries under examination, and I think the reason the German 
irons have surceeded so well is because tbey h;ue been pretty near- 
ly what ^^ray ironn sliould be. As to the English and Scotch ironj^, 
there lias been a great deal of variation fountl in iheni. Genenilly 
speaking the [jhosphorus and manganese li^s been excessive. In 
Eastern Pennsylvania and New Jersey we have a number of irotis 
which run low in nuuiganese and phosphorus, and with these, and 
Ens>lish irons high in phos]>hr)rns, pn>vided you know what you 
are doing, it is possilile to make a mixture to get good results. If 
you use English irons indiscriminately you are bound to get into 
trouble - 



The Inm Truiie J^atiai\ March 12. The regular monthly 
meeting of the Foundry inen*s Association was held at the Manu- 
tutturers' Club, in Philadelphia, on Wednesrlay evening, March 4, 
Dr, E- E. Brown occupying the chair in the absence of the presi- 
dent, Thomas Devlin. 

A discussion on the topic, '*CoaK Coke, Iron— Is it wise to 
make contracts for future deliveries at present prices?" came under 
the head of new bui>iness* In opening the discussion, Seurelary 
Evans said many foundry men were asking for information on the 
possibilities regarding lower prices of these commodities. Present 
prices for ConnellsviUe coke, he said, seemed to be $6.75 at the 
ovens, and it is hard to get at that. Whether it woultl he advisa- 
ble to place contra<!its at that j>rice for delivery until July, or wheth- 
er it would be best to purchase in small quantities as required, was 
a question of interest to all in the trade. 

Stanley G. Flagg— I see that bituminous coal has gone down 
from $2.50 to $2, and I think now% $1 95. That ha^ possibly some 
bearing on the question. 

J. Thompson ^We use coke in a somewhat limited way, but I 
do not think it policy to buy anything at the present time for more 
than immediate needs* 

W. J, W. Moore— 1 do not think we are ^oin)» to haw any 
cheap fuel very sofui. Ill order to get pronijit deliveries and a care- 
ful selection of coke it would be wi^e to make contracts now. 
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Judging from ilie condition of the railroads the market 15 not likcfy 
to be well sij])]>lied with cok^*. It took recently Inur dnys for a t;ir 
of coke to go from one point in Philadelphia to ;mnlher 

W. Hanson — We are like nearly everybody else— hesitating 
about buying. 

Dr Bri»vva — We use aUiut 45 totis of coke a week, and wc 
have found it to our advantiige to contract for a year. We are pay- 
"^g^ $5 ^ ton at the ovens , We felt that it was a safe thing to do. 
It Ih 72-honr cnke we use. 

H. O* Evans— There has been a lot of very poor slock 
into the market for some time» but I notice It h getting a little 
better now, 

W, J* W. Moore— As far as iron is concerned the i»nc^ of 
standard brands are maintained. The furnaces are behind In their 
deliveries^ even though trying to do all they can. They are get- 
ting down to the question of fuel, and I do not see much relief 
likely to come. As the season advances, a lot of cars will be taken j 
for grain shijHnent and further trouble will ensue. Deliveries at the 
present time are freer than they have been- Furnaces are pretty 
well sold up until July, so there is not much tiklihood of price cut- 
ting. Recently some large sales have been made to big interests^ 
people w^ ho would not comjL* into the market if they thought there 
was a possibility of a drop in prices. It is onl) a question of lime 
when all the good l^ranils of iron will be absorbed. 

Mr. HaldeuKm— 1 think it is advisable for anyone who has sold 
his product to cover for his requirements in all these commodities. 
It is not so much a question of price ;is the ability to get the n>ater- 
iah Until the railroads are in such a positiion that thsy can trans- 
port material there is going to be an abnormal scarcity. Today we 
are sold ahead six months. You will find you will have to pay 
today's prices for six months. There is a little weakness^ it is true, 
in coal^ but it is accounted for* A great many people are sliipping 
coal to get the high prices. It would nut be fair to count on today's 
prices. On April ist new prices will be fixed and there will be an 
agreement in all the regions, when you will find there will not be 
any cutting as before, as the new influences will correct that and see 
that no more shipments are made than can be used. As far as iron 
gofis, pet 1 pie have been thinking that because of high prices there 
is bound to be a drof^ but it is already found that only about 20 




(>er cent. r>f the iron required for use has been purchased. Large 
buyers now arc covering and those who do not cover may have to 
pay higher prices . The trouble Ls that railroads cannot haul the 
freight, and whil^this condition exists there may be a difficulty for 
consumers to get their wants, 

A paj>er was next read by Dr. Moldenke^ secretary of the 
American fotindrynien^s Association* on **The Future of the 
Foundry Industry.*' 

Stanley G. Flaggy ! was surprised at what the Doctor s^iid 
about the eight^ltour day and the idea of working in three shifts. 
We have had souic experience in that direction, although I have 
Ilttrd people s^ it could not be done, I do not think he exagger- 
ates at all whi*n hv says it is not only possible but de,sirable. I be- 
heve the gradual increase of our plants and investments may bring 
serious conditions when we cannot get business. I have felt that 
when an increased output is desired it should come through different 
management, different methods in handling iron and so forth, all 
lending to double up with httle more than an increase in the pay- 
roll If in time business did not warrant a continuance the payroll 
could then be cut down. Our work being mostly small, the ques- 
tion of two men working on one job never comes up: but I should 
say that as two men work on one job in the same turn there ap- 
pears to be no reason why they should not do the same on two 
turns. We have thought that we made more scrap at night than 
an day work, but that was due to the fact that the night shift was 
generally longer than the day shift, and we did not have the same 
illumination. I feel sure that a plant properly laid out could be 
run along the lines suggested in the paper, 

H. O* Evans — ! agree with the Doctor m what he says as to 
the possibility of a three-turn day . I have kept track somewhat 
of the theory of a continnotis running of a foundry and sec 
no reason why foundries cnuld nut adopt it , 

Dr, Moldenke— In speaking of the three-shift arrangement I 
have in mind that the claim for the eight-hour day is that a man 
wants some time with his family. The second shift could stop 
at 1 2 o* clock midnight, and the other come on at 7 o'clock. If 
these shifts were changed over every two or three weeks a man 
couhl get some leisure during daylight* Un<ler arrangements of 
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this kind when hard times come their plants will not have innrasecf 
in size. 

Dr. BiTOwn^ — 1 would like to ask Dr. Moldenke what he means 
by Russia being our chief comjjetflor ? 

Dr. Moldenke^ I say our greaiL*st future compctilor will Ic 
Russia. It is a matter of race. I have been in contact with aj^^ocxl 
many Russians and the impression I ba%*e formed is that ihty are a 
peculiar people. They will spend any aniount of money to see rr* 
suits come 300 years from now. They liave sent their engiufers 
everywhere to find out what is going on. In their industrial con- 
ditioiis they gel all they am from the fortigners and then drive 
them out. The only way Russia can get money is to estal>lish in- 
dustries, and she is doing ever>*thing posjsible lo encourage liiem. 
In Germany the nnions are getting so powerful that conditions 
there will soon be the sjtme as in England now. 



PROCEEDINGS OF THE PITTSBURG FOUNDRYMEN*S 
ASSOCIATION, 



Tne Iran Tmdr Rane^o, Dec, 4. iguj. The regular monthly 
meeting of the Pittsburg Foundry men's Association was held on 
Monday evening* Dec, i * , at the rooms of the Eugineers* Society 
of Weste rn Pennsylvania. 

Mr, E* D. Frohnian, of the S. Obennayer Co. , read a paper 
on the manufacture of Sea Coal facing, after which Mr. T, E. Ma- 
lone, of the J. S- McCormick Co,, read a fjap^er on ** Foundry Fac- 
ings." 

The two papers were discussed at length. S. D, Sleet h, E, A. 
Kebter, H M, Wilson. B, D. Fuller. S H, Stupakoff, G. D. 
Springer and E, G* Seaman taking part in the discussion. It was 
stated that ground glass has been used successfully in the place of 
facings and prevents scabbing, A number of foundrv^men stated 
that they would use this glass in an experimental way during the 
next few weeks, and reports of the results will he made at the Jan* 
uary meeting. 

Papers on **Malkable Cast Iron" by H. E. Dillen of Chicago, 

and the *VMdting Ratio" by A* M. Loudon, of New York, were 

> also read, but were not discussed at length. At the January meet* 
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iilg oflhe associalion the topic for discussitm will be **Faii Blow* 
ers/* Lunch wns served after the meeting atijourncfl 



January 8, 1903. At the meeting oflhe Pittsburg Foundry- 
men's Association* held at Piitahnrj^, Pa., Monday evening, Janu- 
ary 5, the topic under discu.ssion was "Fan Blowers/' and an al>le 
paper on the subject w;is presented by R. B. Hay ward, Pittsburg* 
representative of the B. F, Sturtevant Co. There was no discus- 
sion as to the relative value of tin* positive pressure and fan types, 
and it was decided to have the former discussed at some future 
meeting. Regarding the use of the fan blower some of the found- 
ry men stated that they had achievud excellent results from the use 
of fens, some of them doing excellent service for a period of 25 
years. The installation of fans havinjj^ sufficient volume, according 
to the statements of some of the foundry men present ♦ was particu* 
larly desirable, one stating that by the installation of a larger fan at 
his plant the ^An could be operated at less speed, requiring less 
power, and the melt was materially increased* As to the operation 
of the ian toward the end of a heat, one of the found rymen stated 
lliat he usually increased the pressure owning to clogging up of the 
tuyers* 

Feb. 5, 1903, The regular monthly meeting oflhe Pittsburg 
F on ndr>* men's Association wiis held at Pittsburg on Monday even- 
ing, February 2, An able paper entitled ** Gates and Sprues/' was 
presented by B. D. Fuller, of the Westinghouse Electric & Mfe. 
Co. It resulted in consitlerable discussion and some interesting 
points were made relative to the easting of sand and chill rolls. It 
was staled that an iK or 20- ton roll is poured in a trifle less than a 
minute, the fast pouring of the metal causing ft to swirl inside of the 
mold, thereby carrying all tlie dirt and slag which pass the gates to 
the top* It was further stated that some twenty years ago an en- 
terprising Pittsburg roll foun<ler secured a patent on the method of 
swirling the iron inside oflhe mold, and that another roll maker in 
the district, in order to avoid an infringement of the patent, had a 
man stand over the mold while the iron was being poured, with a 
long pole, which was whirled around in the metal for the purpose 
of producing a swirling motion. Still another foundr^'man stated 
that he remembers the time that in casting rolls one man was en- 
gagetl in churning the iron in the mold with a green pole causing 
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it to boil violaitly and tluis bringing^ the dirt and im(]untie,4lo ihc 
top. It was also staled that in castinj^^ car whcds very JitlJe limej 
must be lost in guttii^q the metal into the moUL In casting i yt 
pound wheel requirinj4: about 900 pounds of nietal about losilconcls 
is consumed in K^^tting the nietal into the mold. This J:l*^i pbunngj 
in this case has the tendency to carry the dirt to the top and out 
the mold. 



March 5. The regular monthly meeting of the Pitlslnir 
Foundrynien*s Association was held at ihe rooms of the Engineer 
Society of Western Pennsylvania, Pittsburg. Pa,, on Monday evt-nJ 
ing, March 2- George C. Hicks, chief engineer of the P» H, & 
F. M. Roots Co., of Conners%'ille, Ind., presented a pajKT on 
** Rotary Blowers,** while the overhead tram rail system of J. W, 
Moyer 8c Co., of Philadelphia, was described in an able paper bj 
A. W, Moyer, and ilhistrated with stereopticon views. The J. DJ 
Smith Foundry Supply Co., of Cleveland, and the Charles G*| 
Smith Co,, dealer in machine tools, of Pittsbtirg, were admitted lo 
membership. 



PROCEEDINGS OF THE NEW ENGLAND FOUNDRY- 
MEN'S ASSOCIATION. 

n^ Iron Age, Jan, 22, 1905, The annual meeting of th€ 
New England Foundry men* s Association was held on January t4^ 
at the Hotel Essex, Boston. About 60 members were (present 
The following officcns were re-electetl : Henry A. Carpenter* A. 
Carpenter ik Sons Foundry Company, president: B. M. Shaw« 
Walker- Pratt Mfg. Company, vice president; Fred. F. Stock well J 
Barbour* Stock well Company^ Secretary; Geo, H. Lincoln, George* 
H. Lincoln & Company, treasurer The members of the Executive 
Committee for 1903, are John Magee, Magee Furnace Companya 
Theodore Colvin, Colvin Foundry Company; William Doheriy, 
Doberty Bros, ; James F. Lanigan, Davis Foundry Company; W. 
H, Bense, Kinsley Iron & Machine Company. 

Important changes were adopted in articles 11 and MI of the* 
constitution. Article 11, in regard to the object of the association, 
now reads: **The objects of this association shall be the advance* 
ment of the interests of foundry operators and all others engajjeil ir 
trades allied to the foundry business; to promote the mechanical anc 
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indiisirul interests: to collect for tlit* ust* of the nssociation all pro- 
per iiitbnnation c^ninectcd with \\w foiuulry buj^incss ami its allied 
interests, and to promote lutrniony and eiicourai^e iinifonii cuBtomH 
and actions inutnig its membt;rs '* Article IH, as amended, reads: 
*'Any person, hrm or corporation engaged in the brass, iron or 
steel buMineSH or nllietl trades is eligible to membershi]). " These 
changes are important in tliat they |)ermit all persons alliec! to the 
foundry business to become members of the association. 

The following were elected to menibershif) : Rnlns K. Jordan, 
West brook, Maine; Becker- Brainard Milling Machine Comp.iny, 
Hyde Park, M;iss. ; D. h\ Egan. Lynn, Mass*; O, G. Thomas, 
Taunton. Mass., B. V, Sturtevant Con^pany, Jamaica Plain, Mass. 

Dinner was served at 6 o* clock, alter which William J . Keep, 
HUpcrintentlent of the Michigan Stove Works, Detroit, and an em- 
inent anthority on foundry practice, addressed the association on 
Cupola Mixtures, regulating quality by cliemical analysis and by 
mechanical analsis. 



At the regular meeting of the New England Foundrymen*s 
Association, held on i-'eb, nth, Dr. Richard Moldenke, Secretary 
of the American l*oinidrymen*s As^^ociation, read a paper 
on the ** Valuation of Pig Iron for Foundry Purposes,** A long 
discussion followed the paper The Association conferred honorary 
membership upon Or Moldenke by rising vote. 



Th€ Iroti Age, March 19. A meeting of the New England 
Foundrymen^s Association was held at the Hotel Essex, Boston^ 
on Wetinesday, March it. Forty^five members were present. 
There w^as a business meeting in the afternoon^ at which the follow- 
ing firms were admitted to membership in the association : Coburn 
Trolley Track Company, Holyoke, Mass. ; Alger Foundry Compa- 
ny, West Bridge water, Mass. : Hugh W- Adams, Boston; Rogers, 
Brown «& Co., Boston; Matthew Addy&Co. , Philadelphia, There 
was an informal discussit>n in regard to the future plans of the asso- 
cbtion. Dinner was served at six o* clock. 

The speaker Jbr the evening was R. P, Cunningham, super- 
intendent of the Dean Steam Pump Company, Hglyoke, Mass, .and 
a member of the ^eisociaiion, who spoke on '*Mdting Steel with 
Cast Iron/* At the close of the address a rising vote of tlianks was 
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given Mr. Cunningham, and W. R. Billings, F. V, Stockwell, V. 
W. Stickle, J . Magee and others discussed the subject interestingly 
with the speaker. Not by any means the least among the many 
good things that were brought out during the evening was a humor- 
ous story told by Mr. Cunningham in regard to his experience with 
test bars on Government work. 
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PROCEEDINGS OF THE METALLURGICAL SECTION. 
HERBERT E. FIELD, Sect'v. 



STANDARD METHODS FOR ANALYZING IRON, 
Introduction. 

As early as 1899 the American Foundrymen's Association in- 
structed J!^ Siuadurdizin^ Committee to take steps looking towards 
the adoption of standard methods for tlctermining the constituents 
of cast iron. The complaint from furnace- man and founder that 
the results of different chemists did not agree had become so pro- 
nounced that the Association determined to remedy this trouble if 
possible. It is a well* known f ict that very few chemists use exactly 
the same methods in analyzing Iron . This great variation in meth- 
ods used made possible a source of error which could be overcome 
by the adoption of standard methods. This question has been 
prominently before iron chemists for some lime, and American^ 
German and Swedish committees have already taken up the 
methods for the determination of carbon in iron* The American 
Committee has made their decision in favor of the so-called Copper 
and Potassium Chloride Method, The fa(5t that this method has 
been generally adopted by American chemists would indicate thai a 
complete list of standard methods would have a similar reception. 

The adoption of standard Siimples by the American Foundry- 
men's Association has been a great help towards more accurate 
commercial work in chemical laboratories. The improvement in 
methods of sampling pig iron now before this Association for con- 
sideratton is another step towards the same end. With purer 
chemicals and standard methods far analysis, the bugbear of inac- 
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curate chemical work will be abolished. The error, if there be any, 
will have to be placed on the operator. 

This would be an ideal condition in which all foundry and fur- 
nace laboratories used the same method of sampling, the same 
standards for guides, and standard methods for their analysis work. 
The most ardent supprters of the scheme for standard methods can 
only hope to approach this ideal. The varying conditions under 
which different chemists work render impracticable the adoption of 
rigid standard methods. The work of the, Association, to be of 
permanent value must be sufficiently flexible to conform itself to all 
conditions of iron analysis. The furnace laboratory, the commer- 
cial laboratory with several chemists and the small foundry lalxjra- 
tory with its single chemist present three different phases of the 
question which must be considered. In many furnace laboratories 
the casts of one day must be analyzed and ready for piling or ship- 
ping the next morning. This makes absolutely necessary the use 
ot methods which give rapid results. The malleable foundry's 
product may require to be analyzed for silicon while the l>ath is 
still molten. The large commercial laboratories must use methods 
which give prompt results, thus making way for new work. 

In contrast with these are the increasing number of small labo- 
ratories in separate foundries, each with its single chemist. The aim 
of the latter is to accomplish the greatest possible amount of work 
within a specified time. rather than to finish one determination in the 
shortest possible time. In the former case methods are indispens- 
able which give immediate resulte regardless of the amount of labor 
required during that time. In the latter case methods which re- 
quire the least amount of adlual time of the chemist are the best 
suited. 

In order to find out just what methods were in use in the dif- 
ferent iron laboratories, Mr. West, chairman of the Standardizing 
C<>iniiiitte(\ sent requests to many chemists asking them to furnish 
him a description of the methods used in their laboratories- A con- 
>iclerable lumiher ot replies were received to these requests, which, 
ill course of time, were refirred to tlie Secretary of the Metallurgi- 
cal Section tor editiui^. The numbtT of replies received was not as 
l;ii\;e as was tlesired, a\u\ an etVort will he made to obtain a more 
rcprc>cntati\'e collection. 

The methods sent in are heint^ classified and edited and will be 
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published in the **Journar* as fast as this work is completed. 
These classified results will be sent out to chemists all over the 
country with a request that any methods or operations not included 
in the report, be sent to the committee. When a sufficiently repre- 
sentative collection is secured, the matter will be referred to a com- 
mittee for the purpose of selecting the most suitable for use as 
standard methods It would be impracticable to publish in detail 
each and every method sent to the committee. They will be out- 
lined in one jjeneral scheme and all methods, or modifications of 
methods, will be included in this outline. 
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PROCEEDINGS OF THE METALLURGICAL SECTION. 



HERBERT E. FIELD. Shcretaty, 
Standard MF.THniis loR Analvsikh Iron, 

SILICON. 

AH jnethods for tht^ determination of silicon in iron in common 
use ilcjiend upon the separation oftlie silicon from the iron by dis- 
^olvin^r ilie Liiter in nn acid or a combination of acids which will 
niprdly take it np 'And Ie:ivc the silicon in an in-saluble condition. 
All acids dissolve .silicon under certain circumstances. If a sample 
of pig iron is dissolved separately in nitric, sulphuric and hydro* 
chloric acid, the largest amount passes into solution in the nitric 
acid, and the least in the hydrochloric acid. It Is known^ however, 
that if iron dissolved in acid be evaporated with sulphuric or hy- 
drochloric acid sufficiently to dvhydrate the silicon, then the latter 
becomes practically insoluble. 

The di fie rent methods now in nse depend upon this fact and 
may be divided into two general classes : Sulphuric Acid Methods; 
Hydrochloric Acid Methods. 

The following ontllntj of the methods now in use is drawn from 
the methods sent in by various cht^mists and as quoted by them 
from current books and journals. As an outline, I have taken two 
methods given in Blair s Chemical Analysis of Iron, and have in- 
serted as modifications the differences which appear in other 
methods. 

OUTLINE, 

FIRST STEP,— Weighing out the sample. 

Weigh out i gram of sample into beaker or dish which is to 
be used for the determination, 
MODIFICATIONS. 

Use for charge 3 gnims, 2 g^rams, ,934 grams, .940 gramS| 
*47Q2grams» .466 grams, (The decimal weights are factor weighty 
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or twice factor weights and are usiCil lo simplify the figuring out of 
fKT cent of silicon at the end of the determination. ) 
SECOND STEP-— Solution of the sample. 

( The kimt ami strength of iHuis usalare a firi?mtm'ni factor in the 
accunuy timi speed of the diterminathm. Tiu ttm methods divide ut this 
pmnt and for four steps wiH be outlimd separatety, ) 

1. ScLPHURic Acid Methods. 

(By lar the larger number of chemists use some modification of 
ihb method for the determination oi silicon in iron. The great 
variety in the strength and amount of acids usetl will be noted* 
This point \s one which will readily lend itself lo standardization. 
If the small amount of acids used |>er gram by some chemists is 
sufficient, the waste of time and acids by others is quite remarkable. ) 

A, Dissolve the sample in 20 c. c. nitric acid, 1.20 specific 
gntvity and, when the action has ceased add 20 c* c" of sulphuric 
acid (I of acid to i of water,) 

MODIFIC.XTIONS. 

, Use 30 c. c nitric ucid i 20 sp. gr, add 15 c. c. sulphuric 
acid ([ - 3)* Use 20 a c. nitric acid, 1*20 sp. gi%, then add lo 
c. c. sulphuric acid (1-3). 

B. Dissolve the sample in t6 c. c. dilute sulphuric acid, ajid 
when action ha-> ceased add 8 c. c, nitric acid. 1,20 sp, gr. 

ifn the aim'e and in mcicedittg cases h^here other than one ,frtfni 
was used for a charge, / have, for uniformity, proportioned the amount 
if add tis^d to a one gram charge.) 

C* Dissolve the sample in a mi^cture of sulphuric acid* nitric 
acid, and water, 

a- Add sufficient amount of mixture, 1 of sulphuric, i of nitric, 2>i 
of whiten 

b- Add 20 c. c. per gram of mixture, 1 of sulphuric; i}i of nitric, 
3 of water, 

c- Add sufficient amount of mixture, i of sulphuric, 1% of nitric, 
3,2 of water, 

d- Add 40 c. c. per gram of mixture, I of sulphuric, 2 of nitric and 
5 of water. 

e- Add 30 c. c. per gram of mixture, 1 of sulphuric, 2)4 of nitric, 
3 of waten 
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MODIFICATIONS/ 

Use 20 c. c, per graui of same jnixturc, 
f- Add 30 c. c pt*r gram oftnixtuiT, i of sulpburic, 2.6 i>( nitric, 
5.8 of water* 

g— Add 50 c. a per gram of mixture, 1 of sulphuric, 3 of nitrii: aiul 
6 of wn ter. 

h^ Add 30 c* c. per ^^nim of mixture, 1 of sulphuric, 3J4' of nitric, 
10 of water. 

MODIFICATIONS. 

Add 20 c. c. per gram. Add 60 r. c* per ^mm. ^ 

i— Add 35 c* c. per gram of mixiure, i of sulphuric, 4 bf nitric, 12)^ 
of water. 

D. Dissolve sample in mixture of jiulphiu ic acid and aqua 

n~ Atkl 30 c. c. per gram of mixture, r of hydrochloric, 3 of suh 
phuric, 6 of nitric, and 12 of water* 

b- Add 30 c. c. per gram of mixture, t of hydrochloric. 5 of sul- 
phuric, 5 of nitric and 10 of water. 

E. Dissolve the sample in mixture of sulphuric acid and 
water. 

a- Add 70 c. c. per gram of mixture, i of snl[>huric, 2. '4 of water, 
b- Add 15 c. c. per gram ofinixture» i of sulphuric, 3 of water. 
c— Add 20 c, a per gram of mixture, i of sulphuric, 6 of water. 
d— Add 20 c. c. of mixture, 1 of sulphuric acid and 8 parts of water. 
e- Add 30 c. c per gram of mixture, 2'ii sulphuric acid, I of water. 
f- Add 50 c. c. of water, then 20 c. c. sulphuric acid, i»S4 sp. gr, 

THIRD STEP. — Evaporation of the solution, and dehydration of 



Evaporate the solution of the drillings on a hot plate until 
copious fumes of sulphuric acid are ^ivei) otC 
MODIFICATIONS. 

Evaporate over free flame to copious fumes of sulphuric acidl 
Evaporate over free flame with inverted watch glass until residue 



Spatters on the glass and sulphuric acid fumes are given off. 

Use strap around dish, and prevent spurting by giving dish a 
circular motion. 

Evaporate a few minutes after fumes begin to come off as the 
more complete the dehydration the more readily will the silicon filter. 

Cool with blast of air. 

(// is at this point that the difference in the speed of the determina- 
tion is most noticeable. It is probabie that the f^rcatesi error of the 
method is due to a too short heating after the fumes of sulphuric acid 
begin to come off ,) 

FOURTH STEP.— Solution of the ferrous sulphate. 

Dilute with water and boil until all the sulphate of iron is dis- 
solved. 

MODIFICATIONS. 

Saturate first with strong hydrochloric acid and boil, after 
adding 25 c. c. of water. 

Add 5 c. c. of concentrated hydrochloric acid, add water and 
boil. 

Add a few c. c. of dilute hydrochloric acid, add hot water and 
boil. 

Add 60 c. c. of hydrochloric acid, i - 5, and boil. 

Add 30 c.c. of water, 30 c.c, dilute hydrochloric acid and boil. 

Add 20 c.c. hydrochloric acid i - i digest for five minutes at 
50** C, add 30 c. c. of water and bring to boiling. 

Add 10 to 15 c. c. concentrated hydrochloric acid, re-evaporat 
to dryness, take up with 10 c. c. hydrochloric acid, add water and 
boil. 

Add 15 c.c. chromic acid solution, (120 gr. to liter) boil until 
chromic acid begins to crystalizc out, add water and boil. 

( The great differences in these steps should be noted. If the silica 
has any tendency to dissolve in hydrochloric acid, it 7vould appear that the 
regular method of Blair, in which he dissolves the sulphate in water and 
then washes the silica on the filter unth dilute hydrochloric acid, would 
give more accurate results than these methods which treat the silica imme- 
diately with concentrated hydrochloric acid.) 

FIFTH STKI*. -Filtering olTthe silica. 
Filter on an ashless filter. 
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MOniFlCATIONS. 

Fit an ashless filter paper closely in a fiiniieK then pierce the 
point with a glass needle and place plug of best absorbent col ton in 
the filter and fit it closely to the latter. Wash the filter with dis- 
tilled water and filter the solution. 

MODIFICATIONS, 

Use a platinum cone (perforated) with suction for rapid filtra* 
tion. The filter paper niust be strong and fine, 

{ Tht rapid metkods of JiiteraiioH hasteti the process ^ Suitable piaf- 
inum canes are ^.tptrnsiif dttf if ihe pierced ft tier usiftg foUmt wtremeMmie, 
(t would he a grmt saifer o/HtHe. ) 

SIXTH STEP, "Washing the silica. 

Wash with hot hydrochloric acid i - i until free from iron, 
then with hot water until the residue is free from acid, 

MODIFICATIONS. 

Same as above, using hot dilute acid and cold water alternate* 
ly until free from iron. 

Wash with hot hydrochloric acid 1-3 until free from iron, 
then with hot water until free from water. 

Wash with 5 per cent, nitric acid, and then with water, 

( TAe washing of the silica is an important sit'P in ihe determitmiiom. 
An erira momt*ni spt'ni hen* may save a half hour at the end of the deter* 
minaiiau. ) 

SEVENTH STER-^Burning off of the filter paper and graphite. 
Burn wet in a weighed platinum crucible, 

MODIFICATIONS. 

Absorb the moisture from the filter paper with blotting paper 
before burning in the crucible. 

Burn in platinum crucible, using oxygen and blast lamp. 

Burn with blast lamp and uncovered crucible, after charring the 
filter paper 

Burn in platinum or porcelain crucible in muffle. 

EIGHTH STEP. —Weighing ofthe silicon dioxide. 

Weigh the crucible before and after burning off; difierence 
gives the weight of silicon dioxide. 
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MODIFICATIONS. 

Brush the coments of the crucible into balance pan um\ wdgli 
directly. 

Weigh crucible containing silicon <lioxide. Bninh out the sil?^^ 
ca, and weigh the empty crucible. Ditference gives weight of sili* 
con dioxide* 

NINTH STER Checking the Silicon dioxide 

Treat the silicon dioxide in a platinum crucible witlr a few 
drops of sulphuric acid. Fill the crucible with hydrofluoric acid, 
evaporate to dryness^ and iicat over the bla,st flame and weigh* 
The loss in weight is the silicon dioxide. 
MODIFICATIONS. 

Add to the silicon in the cnicible 5 times its weight of sodium 
carbonate, fuse, treat with an excess of strong sulphuric acUK heat 
until fumes of sulphuric anhydride come off Cool, dissolve in 
water, filter, wash well, ignite and weigh as pure silicon dioxide. 

Fuse the silicon dioxide with acid potassium sulphate, Heat 
until fumes arise^ cool, treat with tlilute hydrochloric acid, filter off 
the purified silicon dioxide, wash, igntie^ and weigh, etc. 



2, Hydrochloric Acid Method. 

{Quite a lar^e number of chemhts prefer (his method io the sulpkuwif 
and method. This is chtefly due to the f mi that if the suiphtfric arid is 
not sufficientty evaporated , the sitica mar not he alt dehydrated, white tvhen 
ttydroehtoric ackt is used, it is very easy to /wt^ token the solution is j« 
eutly evaporated to dehydrate the silica. 

SECOND STEP,— Solution of the sample* 
a^ Add to the drillings h\ beaker or evaporating dish, 20 e. c. of 
nitric acid, i - 20 sp. gr. When the solution is complete, ev:ipo* 
rate to dryness in an air bath and then raise ihe temperature suf- 
ficiently to decompose the nitrate of iron, 

MODIFICATIONS. 

Evaporate in a porcelain evaporating dish over free flame arte 
heat until nitrate is decomposed, 

b* Dissolve the drillings in 10 c, c. strong hydrochloric aciH 
evaporate to dryness and to dehydration of the silica. 
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MODIFICATIONS. 

Dissolve drillings in 40 c. c. concentrated hydrochloric acid. 
Evaporate to the dehydration of the silica. 

Dissolve drillings in a sufficient cjuantity of hydrochloric acid 
2 to I. etc. 

Dissolve drillings in 30 c. c. hydrochloric acid i - 3 etc. 

THIRD STEP.— Solution of the nitrate and chloride. 

Redissolve in 6 c. c, strong hpdrochloric acid. Dilute with 
water and boil. 
MODIFICATIONS. 

Saturate with strong hydrochloric acid, add 20 c. c. of water 
and boil. 

Add 10 c. c. of concentrated hydrochloric acid, add water and 
boil. 

Add 30 c. c. hydrochloric acid, i - 3, and boil. 

The fourth and remaining steps are identical with the steps 
in the Sulphuric Acid Method. 
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Vol. XI. MAY. 1903. Part II. 

PROCEEDINGS OF THE METALLURGICAL SECTION. 

HERBERT E. FIELD, Secretaty. 
Standard Methods for Analysing Iron. 

SULPHUR. 

There are two classes of methods in general use for the deter- 
mination of sulphur in iron: the evolution method, in which the 
sulphur is evolved from the iron as hydrogen sulphide by hydro- 
chloric acid, and taken up in some al)sorption solution; and the 
gravimetric methods, in which the sulphur is oxidized to sulphuric 
acid and determined as barium sulphate. 



Evolution Methods* 

There are hundreds of chemists using modifications of this 
method, many of which give but 50 to 90 per cent, of the total 
sulphur in the iron. They know the method to be inaccurate but 
lack of time or disposition to perform the longer and more accurate 
methods cause the great discrepancy in results shown in the work 
of different chemists in determining sulphur in iron. 

The errors in these evolution methods may be due to several 
causes. It has been shown that the rate of evolution of the j^jls 
causes a wide variation in the sulphur percentages. Matthewman 
(West of Scotland Iron and Steel Inst. SecHon of 1S95 - 6) shows 
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the following almost unbelievable results on a pig iron carrying 
. 15 per cent, sulphur by the gravimetric method. 

Time of Evolution % Sulphur 

Very fast .132 

Rapid .122 

Ordinary rate .092 

Slow .076 

Very slow .049 

Phillips has shown that a part of the sulphur is evolved as an 
organic sulphide which is very volatile and which either passes 
through the absorbtion solution or remains in the evolution flask. 
Shimer & Blair (Mexican meeting American Society of Mining 
Engineers) announced the existence in some irons of a carbon-titan- 
ium-sulphur compound which is not decomposed by hydrochloric 
acid. Others have claimed that arsenic and copper form sulphides 
which are precipitated in acid solutions. Some chemists insist that 
hot hydrochloric acid is necessary for the maximum evolution of 
hydrogen sulphide gas; while others use cold dilute hydrochloric 
acid. The evolution of the sulphuretted hydrogen in air is some- 
times accompanied by the oxidation of some of the gas due to the 
presence of a little ferric chloride. This latter error is avoided by 
many who liberate the gas in an atmosphere of hydrogen . The 
above and some other possible errors render the evolution methods 
at best doubtful for iron. The suggestion that the sample be an- 
nealed before transferring to the evolution glass may solve many of 
these difficulties, provided that further investigations prove to be 
as satisfactory as first experiments. It is considered that sulphur 
may be evolved from iron by heating it in a current of hydrogen. 
At how low a temperature this occurs we do not know, but this fact 
may eventually interfere with a full realization of what is expected 
from the annealing method. 

APPARATUS. 

I . A tank of hydrogen or hydrogen apparatus with purifying 
bottle. 

MODIFICATIONS. 

This is very generally omitted. 



11* Evolution fliL^k; a flat bottom flask fitted with funnel and 
delivery tube. 

MODIFICATIO^TS. 

A wide necked carbon dioxide flask coniuintJij^ a three hole 
stopper w ith entrance tube going nearly to the iKJttom of the rtask 
(CO connect with the hydrogen a p para tun) a small sej>arator\' funnel 
and n delivery tuhe. 

II L Condensing flask; a small fla,sk connected with the deliv- 
er>' tube from No. II, containing an entrance and an exit tube; the 
entrance tube passing nearly to iht^ surAice of a small amount of 
water in ihelxitloni* 

MODIFICATIONS. 

An empty flask which is surrounded by cold water 

A two bulb tube in place of flask. 

A water jacketed condensing tube in place of flask. 

No, III is very generally omitted and the delivery tube from 
No* II passes directly to the absorbtion flask or tube No* IV. 



I V^ Absorbtion flask ; a small flask or bottle containing the ah- 
[sorbiion solution (this connects with III, or II when III is not used, 

MODIFICATIONS. 

Tubes of the following si;^es are used in place of flasks : ^5 x 

9 \4 cm. 1x8 in. i x i o in, ' 

A 350 beaker is used in place of flask* 

A three btilb nitrogen tube is used in place of flask. 

SOLUTIONS, 

I* Absorption Solctions. 

Cadmium chloride solution was used in by far the largest num- 
ber of methods recei^^ed. These solutions vary greatly in strength* 
A representative selection of those received is given below* The 
proportions ha%e been reduced to liter solutinns for uniformity. 
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Combined Starch and Cadmium Chloride 5x>lutioil. 

Make 8 grams of fresh starch to a cream with cold water, add 
this to 200 c. c. boiling water, add to the dear part 20 c. c. of hy- 
drochloric acid which throws down a precipitate. When it settles 
decant and dilute the clear solution to 1500 c. c. . add to this 40 
grams of cadmium chlf>ride and 1000 c. c. of ammonia. 

Alkaline lead nitrate solution. Add a solution of lead nitrate 
to caustic potash 1.27 sp. gr. until a permanent precipitate is pro- 
duced. Siphon off the clear liquid for use. 
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Potassium Hydrate Solution : i lb. in 17 litres of water, and a 
10 per cent, solution, are used. 

Sodium Hydrate Solution of 1. 10 specific gravity, is used. 

2. Titrating Solution. (The weights given below are the 
number of grams to the litre of water. 

Iodine ^ 65 i 1.7 1.75 1.92 23.2613.923.95 44.66.5 

Potassium liKlide 9 .S 10 3.5 3.6 3! 7 1 20 6 8 10 9 

25 gr. Iodine and 70 gr. potassium iodide are diluted to make 
I c. c. of the solution equal to .005 sulpur when a 5 gr. charge is 
taken . 

2.017 grams of potassium permanganate, 30 grams of potassi- 
um iodide, 20 c. c. sulphuric acid (i to 3) and i litre of water. 
Then make this up to 2 litres. 

Mi-x 5 grams of |)(>tassium iodide, 15 c. c. of sulphuric acid, 
(i to I) and 1000 c. c of water. Add to this the calculated amount 
of potassium permanjLranate to make the solution titrate i c. c. 
equals .01 per cent, sulphur for the desired charge to be used. 

6 grains pota>sium iodide, and 150 c. c. of water are trans- 
ferred to a litre flask, add the amount of i)otassium permanganate 
deduced from formula, then add 20 c. c. sulphuric acid (i to 3) and 
make up to i litre. 

Divide the iron factor of potassium permanganate solution into 
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1.75 in order to get the number of a c periiiiiiigaiiatt' solution to 
make I litre of iodine solution. 

lo grams potassium Iodide are mixed with 15 c c, dilute sul- 
phuric acid. Add the requisite number of c, c of potassium per- 
manganate solution. Shake during the addition^ Make up to i 
litre with water. I c. c. equals .01 per cent, isulphur when a 5 
gram charge is used. 

This solution waii standardized againM sodium hyposulphite 
and potas^iium bichromate; sotiium thiosulphate (which ha,s been 
standardized against the previous iodine solution): a standard 
(gravimetric) M eel sample: standard Tgravi metric) shot sample j a 
islandard (gravi metric) pig or cast iron s;nnple, 

( ne siamittniizhti^ iff f/tt stthitums h */ vefy imfHtrtunt sfep m the 
eiH^httum mrth0ii. T/tr /mrtttsn/i; tf/s/tw/ nf stiUiihUiihhi^ ihf snluthm 
a^dhnt a gravimetrk shutJiini Sftmf>it' of tuist inm prfidturs n*Sii//s Hearer 
the iiittil sulphur in some eases ikttn n^hrn ihr sampit is siandardized 
tt^^tifMst file hyptisuiphife stdtiihm. It iknmid appear^ h&wn*rr^ thai it 
tause% a iarge emu in sfmte tditer itisiante^, fW example^ if a stdutiafi 
is stiindardized a^^ahist a mmpie a/ vast inm u*hme i^rarimeiric suiphur 
KHiS say .oS^ a ad whase n'a/7'ed sa/phar tm/y .of, the ladittr Sidutitm 
wau/d he j^irru a /a/se ra/tir. Ihis uumid md he mdiceaNe as hmji^ ax 
t/tr rafia hetti^ren the nvhrd and ttdai mlphur held o»NstaHt in tfu mm 
pies ifftaiy^ed. Phr example^ take a samp/r /// whtih the ttdai aader'fj/r- 
4'd sulphur are fteariy the %ame and titrate this toitii a soiuti(m Tidtiih has 
i*een standardised agai fist a sample itdtmr iTtdred and i^ravimetrie sui 
pkur vary f^reatty. 

The hi^h vaine ^iven to the standard saiutum hy tiie great vanatimt 
in the standand utmpie %%Hntid eause a wide errar in thf iampie um/er 
anaiysis. ) 

OUTLINE. 

PREPARATORY, 

A tier weighing out the drillings, they are annealed in a com- 
Imstion tube k>r on i. -ha If hour in a current of hydrogen. 

MUDIFICATIONS, 

Drillings are placed in a rose crucible and annealed in a cur- 
rent of hydrogen for tifteen minutes. 

Drillings are placed in a porcelain crucible covered with a 
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filter paper and annealed at red heat for fifteen minutes. 

( This step has but recently been introduced^ and is not very 'general- 
ly used. It has already been commented on in the introduHion.) 

FIRST STEP. — Place lo grams of the finely divided sample in 
the evolution flask and connect up apparatus. 

MODIFICATIONS. 

Weigh out 6.878 grams. (Factor weight.) 

Weigh out I to- 5 grams according to the supposed sulphur 
percentage in the iron. 

(The charges vary from i to 10 grams in the different lists sent 
in.) 

SECOND STEP. 

Pass a current of hydrogen through the apparatus until all the 
air is expelled. (This is very generally omitted in the methods 
sent in.) 

THIRD STEP. 

100 c. c. of hydrochloric acid (i to i) (10 c. c. to each gram) 
aro run into the flask through the separatory funnel. 

MODIFICATIONS. 

5 c. c. of water |)cr gram is run into the flask from the separa- 
tory tunnel and then 5 c. c. per gram of hydrochloric acid is allow- 
ed to drop slowly on the water covered drillings. 

Run 16 c. c. of a (3 to 5) solution of hydrochloric acid directly 
into the flask. 

Run 60 c. c. of hydnxhloric acid (i to i) to a 3 gram charge, 
directly into flask. 

Run vSo r. c. ot hydrochloric acid <i to 2) to a 5 gram charge, 
directly into tlask. 

Adil to 5 i;rani chari^e 100 c. c. of boiling water, then imme- 
diately 50 c. c. strong hydrochloric acid. 

FOIRTII STEP. 

Pa-«> a current of hydroi^^en through die apparatus during the 
whole tlolcrinination and regulate by thi> means the flow of bubbleij 
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through the absorption solution, 
in the methods sent in.) 



(This b very g^enerally omitted 



FIFTH STEP. 

Wh^n the drillings are dissolved^ bofl for 15 minutes. Then 
turn off the heat and allow hydrogen to pass through the apparatus 

fur ten minutes, 

MODIFICATIONS. 

Heat IS applied when the water is added and increased grad^ 
ually as the hydrochloric aciil is ilrojjped in from the separatory 
funnel until when all the hydrochloric acid is in, the drillings 
should be dissolved and the solution in the flask should be nearly 
to the boiling point. Then boil for 10 minutes. 

When the action from the boihng has ceased, draw a current 
of air through the app;iratus to free it from hydrogen sulphide gas. 

Boil until the tube connecting the evolution flask with the ab- 
sorption flask is hut an<l steam begins to condense in it, I No hy- 
drogen is used- ► 

/ This tmhiifitatmt was mosf ^cHrniHy tisrti in the nutht^ds rectwtii, 
// titH's not srem /kJSSiNi' thai simph hhiiin^ the ioluiitm won hi rxpri su/- 
Jfiif-Nt air Jrtmi the jiask tajmrr imt aU thr tt'ohfii hydm^eH suiphitie 
j^fjs* This 7iWfi/J serm espcciaiiy tmr as this hifiling unts in nimtfsi fvery 
cas*' iimitai to the iimr that tt smaii ammtftt *^f sifaffi {onde$isfd in the 
rindtitiim tuhr^, T/ir tarr whitit stfmr rxprrl chemists take in rufuting a 
eurrent of hydrngeu timmgk ike uppamius btfart and after iht evdutian 
of the hvdrpgen suiphide wim/d ifidicate' if Hit tn a mty^rity of methods in 
genenti me there n^ouid he ttff error caused hj hydrogen su/phide gas if 
iefi in ihe nKduiitm flask.) 



SIXTH STEP, 

A* — ^The absorbtion solution, potassium hydrate solution of 
nitrate of lead, is filtered on a small jrilter and the lead sulphide is 
washed twice with hot w ater and then the precipitate and filter are 
thrown into a beaker into which has been placed the instant before 
some powdered potassium chlorate and 5 to 20 c.c, of hydrochloric 
acid, according to the amount of precipitate of lead sulphide. Allow 
to stand in a warm place until fumes partly pass off. Add twice its 
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btilk of water and filter. Heat the liltrate to boiling and make axn- 
moniacal. A<:i<Iulale with a few drops of hydrochloric acid and add 
5 to ID c. c. barium chloride s<»]ution «i to io». Boil 15 to 20 min- 
utes. Allow to stand one-half hour, filter on a Gooch crucible, 
wash with hot water, ignite and weigh as barium sulphate. 

B. —When sodium hydrate and potassium hydrate were used 
for abs<^>rbtion solutions, they were transferred to the beaker acidu- 
lated with hydrochloric acid, starch solution was added and then 
the solutioas were titrated w ith standard iodine solution. 

C. —When cadmium chloride was used, the cadmium sulphide 
was collected on a filter, washed, placed in beaker containing cold 
water, enough hydrochloric acid added to dissolve the precipitate 
and titrated with the standard iodine solution. 

D. — When cadmium sulphate was used the same operation 
was carried out as when cadmium chloride was used. 

MODIFICATIONS. 

The cadmium sulphide was filtered through a Gooch crucible, 
dried at ifx>' C and weighed direct. 

K — When zinc chloride or zinc sulphate solutions were used, 
the same operation as indicated in C were carried out. 

Oxidation Methods* 

Thi> nxthod, or some modification of it is generally resorted to 
hy chemists when an exact determination of sulphur in iron is re- 
quired. Tlie method, however, is not without its defects. The 
great variation in the details in order to remedy these defects has so 
chanj^^.'<l the original method that in many cases it is hardly recog- 
nizable-. From the treatment of the drillings with nitric acid and a 
little sodium carbonate, e\aporating to dryness, resolution in hy- 
(Irochlr^ric acid and j)re(:ij)itation wiili barium chloride as recom- 
mended and jirac ticL-d by some prominent chemists, the method 
has been cnm}>licatc(l i)y re-evaporations, the addition of zinc and 
tartaric acid, tlie use of aqua rej^ia and bromine for solutions, in 
fact every step of the process has been modified until the gravimet- 
ric determination of sulphur in many modern laboratories, means a 
two day's operation. 1 make this fact |)rominent because if the 
short methods are sufficiently^ accurate for some of the st^indard 
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authonties who recommend them, it stems a wiiste of time to en- 
cumljer the method vvilh so many so^cnikd improvements for de* 
fecrs which are many times imaginary- The strong tendt^iicy of the 
barium sulphiiie precipitate to carry down as impuntieSj baniim, 
sodium^ potassiiiin, etc, renders the method subject to errors 
which moditication.s have by no means completely overcome. 



OUTLINE. 

PRELIMINARY. 

The blank analysis of chemicals used, 

A. — ^Measure out the total amount of nitric and hydrochloric 
acid used in the determination. Add a little sodium carbonate and 
evaporate to dryness, Redissolve in 15 c. c. of water and 5 to 10 
drops of hydrochloric acid, filter, heat to boiling, add 10 c. c, of 
barium chloride, boil 10 minutes, filter, wash, ignite and weigh as 
barium sulphate. The amount found is to be subtracted from the 
total weight of barium sulphate found in the sample, 

MODIFICATIONS, 

Add a pinch of pure Swedish bar iron to the acid solution ht- 
fore evaporation, 

B. ^Perform an analysis of steel practically free from sulphur. 
The amount of sulphur obtained is considered as due to reagents, 

C —Perform a determination on a sample of iron» using a 5 
gram charge and the usual amount of reagents, then perform the 
same operation on the same sample using one-half of 5 grams, or 
2 12 grams for a charge and use the same amount of reagents as 
were used with the five gram charge. Multiply the weight of bari- 
um sulphate obtained in the second dtturmination by two and sub* 
tract fi'oju it the weight obtained \n the first determination and the 
diflerence gives the amount of barium sulphate due to reagents. 

f T/kTt is a i^retit iiifffremr ijf itphfum in frgard 'Aj ihe acaimty 0/ 
the tmiinary mrtkmi of ikitrmimng iht Siiiphum add in the chemiails 
tisnl. Stmt chibn that itt f/if Btatfk ikterminathm mrrifd an withmtt a 
sampk fij iron smu* sn/phnrit adJ is drivm tiffin the n^rjfitmttim of lh€ 
tpnginal soiutioft ti* dnntss^ The ust of tt small amount of bar tmn with 
,01 sulphur to^fi-V thf sulphur as mm vohitile sulphate vf iron is rtcom- 
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nurnJ^J to inrrcomf this. Others claim thai th€ tmly accurate wuihed is 
to perform an accurate determination on the sample 0/ steel which has tlu 
n^'j^liiCihle amount of sulphut. They state that it is nc^ the total amount 
of sulphur in the reaj^ents ivhich is required so mueh as the amount 
'iL'h'uh affecls tlu determination. It is also claimed thai the practice of 
usin^ a low sulphur iron to determine the purity of the re -a gents largdy 
eliminates any errors due to inherent defects of the method. ) 

FIRST STEP. 

Oxidation and solution. 

Treat 5 grams of drillings with 40 c. c. of concentrated nitric 
acid and when the action has ceased, heat on the sand bath, adding 
a few drops of hydrochloric acid to complete the solution. 

MODIFICATKJXS. 

Treat 5 grams of drillings with a mixture of 5 c. c. concen- 
trated hyclrochloric and 40 c. c. strong nitric acid and when the 
action ceases ad<l 40 c. c. of concentrated hydrochloric acid. 

Treat 5 grams with a mixtiirt* of 36 c. c. nitric acid and 4 c. c. 
hydrochlori*' acid, or 45 r. c. of nitric acid and 5 c. c. of hy<iro- 
chloric acid. 

Treat 5 grams with 50 c. c. nitric acid and when action ceases 
add 15 c. c. of hydrochloric acid. 

Treat 3.435 grams with 25 c. c. nitric acid and 15 c. c. hydro- 
chloric acid. 

Treat 5 grams of drillings with 20 c. c. of bromine water and 
60 c. c. of water. 

Treat the drillings with a sufficient quantity of dilute bromine 
or nitric acid, patassium bromide and potassium chlorate mix- 
ture (Method of Noyes and Helmer.) 

Add sufficient amount of aqua regia very slowly to the drillings. 

( 77/ ^'/v' is a difference of opinion as to the best reagents for the ojcidation 
and solution of the sample. Blair says that strong nitric acid should be 
used as when dilute nitric or even aqua regia is used, some of the sulphur 
escapes ovidation. Several chemists have pointed out that sulphur is 
ezolved as hydrogen sulphide luhen iron is treated with nitric acid or ctqua 
re^ia. Auchy minimizes this evolution by adding aqua regia very slowly,) 
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SECOND STEP. 

Evaporation and Redissolving. 

Add to the solution a small amount of sodium carbonate. 
MODIFICATIONS. 

Add one-half gram sodium carbonate. 

Add one gram of sodium carbonate. 

Add one-half gram of potassium chlorate. 

Add one-half gram of potassium nitrate. 

The addition of any salt is frequently omitted. 

( The addition of the salt has been fouud necessary to keep the sul- 
phuric acid in a non volatile form.) 

B. — Evaporate to dryness. 

MODIFICATIONS. 

When nitric acid or aqua regia have been used for solution the 
evaporation is continued until the solution reaches lo c. c, then 
add 30 c. c. of hydrochloric acid and evaporate to dryness. 

Heat one- half hour after evaporating to dryness. 

(Some chemists contend that the solution should be simply evaporated 
to dryness and must not be burned, while others are in favor of baking 
for one-half hour to destroy carbonaceous matter and to decompose the 
nitrate, as th latter are supposed to cause the barium sulphate to carry 
down impurities.) 

C. — Redissolve in 30 c. c. of hydrochloric acid. 

D. — Evaporate again to dryness. 

(This evaporation is very generally omitted.) 

E. — Redissolve in from 20 to 40 c. c. of hydrochloric acid. 

( The methods do not agree on the necessity of the second evaporation 
and resolution. Some claim that the step is necessary to render the silica 
insoluble. Others state that even tf the silica does dissolve it will not be 
precipitated by the barium chloride.) 

THIRD STEP. 

Evaporation to small volume. 

Evaporate until ferric chloride just begins to separate out, then 
add 2 c. c. of hydrochloric acid. 
MODIFICATIONS. 

Evaporate to the same point and add 5 c.c. of hydrochloric acid. 



Evaporate lu the same point and add a few drops of hydro- 
chloric acid. 

Evaporate to small volume, about lo c. c, but not necessarily 
to the separation of the chloride. 

Evaporate to a syrup after adding 5 grams of sodium chloride. 
(The sodium chloride is supposed to form a double chloride which 
a.ssists in the evaporation to small volume with the smallest possible 
amount of free acid. » 

( ^/ large number of chemists still cling to the belief that the solution 
must contain the smallest amount possible of free hydrochloric acid at this 
point in the operation. Several chemists have proved that a moderate acid 
solution is better suited for the correct precipitation than the nearly neu- 
tral solutions formerly used, j 

FOURTH STEP. 

Filtration and dilution. 

Dilute the .solution with a .small amount of water and filter. The 
filtrate should not exceed 100 c. c. in volume 

MODIFICATIOXS. 

The filtrate should equal 200 c. c. in volume. 

The filtrate should be diluted to 400 c. c. in volume. 

The filtrate should be diluted lo 75 to 100 c. c. for each jj^ram 
of the charge. 

( It 7^111 be noted that a wide difference in opinion is pntuilfnt in 
nj^ard to the strength of the solution best suited for the precipitation if 
the barium sulphate. Some use very concentrated solutions^ ivhilc (yfhrrs 
.state that dilute solutions are necessary. The latest experiments HHfuld 
tend to shou* that the concentrated solution is most favorable to the com- 
/*lttt- precipitation . J 

NoTK — In the Noyes <S: Helnier method the iron is precipitated 
by atninonia bdorf thr addition of tlu' barium chloride as in step 

No. 5. 

FIFTH STKP. 

rKi:( II'I lATION. 

Heal the sohition to boiling and add 10 c, c. of a saturated so- 
lution ofbariuin cliloridi- and allow to stand in the cool overnight. 
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MoDlFICATrONa 

Add 5 c, c. of a saturated solution and allow to stand over 
night at a temperature of 40"* C. 

In place of the saturated si^knion the followmg dilute solutions 
were used. 

a- 10 per ceot, solution, b- 15 c. c, lo per cent, solution. c- 3 
C- c, of a 5 per cent, solution, d- 5 c* c. , of a 5 per cent solution. 
Add ro c, c. of 5 per cent solution of barium chloride, evapor* 
ate nearly to dryness, add 2 c, c, hydrochloric acid, dilute with 
cokl water and set aside over night- 
Add IOC. c, of a to percent, solution of barium chloride^ 
evaporate until a film fornis on top, add a drop or two of hydro- 
chloric acid then force a stream of water into the solution until it 
reaches 175 cc, set aside in a cool place over night 

To the boiling solution add 3 c.c. of barium chloride, Allow^ to 
stand over night on a warm plate, evaporate till a crust forms^ add 
a few drops of hydrochloric add^ dilute with water, evaporate again 
until a crust Ibrms, add a few drops of hydrochJoric acid, dilute 
and stand over night at the temperature of the room. 

f The variaii^Ns in m^th^d and solutions mtd in this step mtike pas- 
uhk sevemi tfTf^rs, The pnutke of re-tvapomthn to a crust after pre* 
apittrtkm /V stiti adhfred to h* a maj^rit)' in spite of the ful that many of 
our ^est ehemists do n&tfnd this to increasf the iurunuy of the metttmf^ 
The pfaetice of precipitating the harium sulphate in concentrated hotting 
seiutitm is held t^y Arnold to precipitate a hasic iron salt^ in soluble in vety 
dilute hydrochloric actd. Arc him tt found that when concentrated and 
somewhat tuld solutions were us^d^ the precipitation was complete in tieo 
hmtrs. 



SIXTH STEP. 

Filtering AND washikg the barium sitlphate. 

Filter off the barium sulphate precipitate on a small fitter. 
Wash with very dilute hydrochloric acid antl finally with cold water. 

MODIFICATIONS. 

Filler on a double filter, a- Use 10 per cent, hydrochloric 
acid . b- Use 5 per cent, hydrochloric acid for washing. 
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SEVENTH STEP. 

Igxitiox axd weighing. 

Ignite wet in weighed platinum crucible until the barium sul- 
phate is white. 

MODIFICATIONS. 

Dr>' filter and precipitate and ignite in a weighed porcelain 
crucible in a muffle. 

Do not ignite at above a dull red heat. 

Place filter paper in the crucible, apex upward. 

Bum in an open crucible. 

( The chief danger in this step is the reduction of the sulphate by the 
hunning filter paper and the decomposition of the sulphate if heated at too 
high a temperature.) 

Purifying the barium sulphate. 

When necessary, as shown by a reddish tinge to the precipi- 
tate, the barium sulphate should be fused with sodium carbonate, 
dissolved in water, filtered, accidulated with hydrochloric acid, and 
precipitated with barium chloride. 

(^There is one other method in general use which did not fit 
into the outline and a brief description of it is appended.) 

BAMBER'S METHOD. 
Dissolve 5 grams, or the Victor weight 6.878 grams of iron in 
.strong nitric acid. Add 10 grams of sodium carbonate, wash into 
a platinum or porcelain dish, evaporate to dryness and ignite over 
an alcohol flame. Treat with water, with the addition of a little 
sodium carbonate, filter, wash with water containing sodium car- 
bonate, acidulate the filtrate with a few drops of hydrochloric acid, 
evaporate to dryness, redissolve in water, add a few drops of hy- 
drochloric acid, and precipitate the boiling solution with barium 
chloride. 
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Part 1L 




PROCEEDINGS OF THE METALLURGICAL SECTION. 

HERBERT E, FIELD. Skcretary. 
Standard Methods for Analysikg Ikuk* 

PHOSPHORUS. 

There are two general classes of methods in use for the deter- 
mination of phosphorus in iron, viz,, the long and short methods. 
The former would be impracticable as standard methods in general 
work except in instances where especially accurate phosphorus de- 
terminations are required. None of the methods submitted to me 
for editing gave a description of any of the long methods. When 
they were occasionally mentioned it was to refer to some standard 
authority. This outline, therefore, will consist chiefly of the so- 
called short methods for phosphorus analysis. The most used of 
the long methods are the Acetate method, the Molybtlate method, 
and the Combination method. The Molybdate method forms the 
basis of most of the short methods. It is especially adapted for ac- 
curate work on account of the large weight of the molybdate precip- 
itate in companson to the weight of the phosphorus looked for, the 
molybdate precipitate weighing 63 times the contained phosphorus. 
This fact, perhaps more than any other renders the determination 
of the phosphorus in iron the easiest to check of any of the iron 
analyses. 

There are three short methods in common use- The chief 
variation in them consists in the different methods of determining 
the amount of the phospho- molybdate precipitate. The perman- 
ganate titration is commended for steel analysis by ihe stib-conimit' 
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tee on methods of the International Steel Standards Committee of 
the United States. Unfortunately several authorities state that it 
is not yet recommended for iron analysis. The Alkalimetric meth- 
od introduced by Mr. J. O. Handy is in common use in iron works. 
It is somewhat shorter than the permanganate method. The direft 
weighing of the phospho-malybdate precipitate especially where 
Gooch crucibles are used, and an oven especially fitted up for quick 
drying, makes a method which is as short and perhaps as accurate 
as any of these methods. 

OUTLINE. 

THE CHARGE. 

The amount taken for the charge in the methods examined 
varied from .4 of a gram to 5 grams. When the gravimetric 
method was used the charges were smaller than with the volumetric 
methods. Several grade their charges according to the amount of 
phosphorus suspe<5led in the sample. The following are a repre- 
sentative of the weights taken for charges. • .4075 grams (phos- 
phorus runs between 2.25 and 2.50); i gram; i to 3 grams; i to 5 
grams (according to the phosphorus suspe<5led); 1.63 grams; 2 
grams; 2.6 grams; 3 grams; 3.26 grams; 4 and 5 grams. 

FIRST STEP. 

Dissolving the sample. The following strengths and amounts 
of acids were used by different chemists. 

a- 1. 1 sp. gr. Nitric Acid. 

60 c. c. for a 2 gram charge was used. 
62 c. c. for a 2 gram charge was used. 

b- 1.12 sp. gr. Nitric Acid. 

30 c. c. for each gram charge was used, 
c- 1. 135 sp. gr. Nitric Acid. 

50 c. c. for .4075 gram charge was used. 

50 c. c. for I gram charge was used. 

50 c. c. for 1.63 gram charge was used. 

7Q C, c. for a 2 gram charge was used. 



'53 

75 c. c. for a 2 gram charge was used, 
loo c. c. for a 2 gram charge was used. 
IOC c. c. for a 4 gram charge was used. 

d- 1.20 sp. gr. Nitric Acid. 

20 c. c. for I gram charge was used. 
25 c, c. for a 1.63 gram charge was used. 
80 c. c. for a 2 gram charge was used. 
40 c. c. for a 3 gram charge was used. 
50 c. c. for a 3 gram charge was used. 
60 c. c. for a 3.26 gram charge was used. 
30 c. c. for a 5 gram charge was used. 
50 c. c. for a 5 gram charge was used. 
60 c. c. for a 5 gram charge was used. 
70 c. c. for a 5 gram charge was used. 
75 c. c. for a 5 gram charge was used. 

e- 2 parts Nitric Acid and 15 parts Water. 
42 c. c. for a 2 gram charge was used. 

f- Dissolve in sufficient nitric acid i .20 sp. gr. add 20 c. c. of water 
and 5 drops of hydro-fluoric acid. (The hydrofluoric acid is said to 
dissolve the silica without interfering in any way with the precipita- 
tion of the phosphorus. ) 

The time allowed for the solution of the above, varied from a 
minute or two to three-cjuarters of an hour. 

( The ^eat variety in strengths ami the amount of acid used is a 
very noticeable feature of the methods examined. As 7i'as mentiopted 
under previous determipiations, if the smallest amount of acid which could 
he safely and conveniently used was correctly deter mined, a great deal of 
time^ not to say acids ^ ivould be saved. A large number used the more 
dilute acid. The i.ijj s/>. gr. acid unll completely dissolve the silica 
and is supposed to make the after procedure, especially the filtration, more 
expeditious than when the stronger acids are used. It apparently oxi- 
dizes t/ie phosphorus Just as successfully. The time allowed for the solu- 
tion of the samples varied from 2 minutes to three quarters of an hour; 
the latter is probably excrssiiu: except in special cases. There is^ howei^er 
a tendency in all short methods to shorten the time albnved for the solu- 
tion of the sample and many an error is laid to other causes 'which could 
be accounted for by the imperfect solution). 
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SECOND STEP. 

Completing the oxidation and destroying carbonaceous matter. 

A — By Evaporation to Dryness. 

I. Evaporation and baking. 

After the solution is complete evaporate to hard dryness. 

MODIFICATIONS. 

Evaporate to dryness and heat until all fumes escape 

Evaporate to dryness and bake one-half hour over free flame. 

Evaporate to dryness and bake one-half hour at 200® C. 

Evaporate to dryness and bake one hour at 200® C. 

Evaporate to dryness and bake till residue curls up on side of 
dish. 

Evaporate to dryness and bake"" five minutes. 

Evaporate to dryness and heat porcelain container to redness. 

Evaporate to dryness, after addmg i gr. of potassium chlorate. 
Bake one-half hour. 

Evaporate to dryness in porcelain dish, using inverted watch 
glass. Bake over free flame one hour. 

Evaporate to dryness and bake only in case of chilled irons. 

(2 he above evaporation to dryness is necessary far the complete pre- 
cipitation of the phosphorus (except as shown under B.) Same state 
that this is to decompose the carbonaceous matter and that the latter pre- 
vents complete precipitation of the phosphorus. Others dispute this and 
state that the carbonaceous matter has little or nothing to do with the im- 
perfect precipitation , but that simply dissolving the iron in dilute nitric 
acid is not sufficient to oxidize the whole of the phosphorus to the ortho 
form in which condition it must be^ to be precipitated by ammonium 
molybdate. Still another states that if the solution is not evaporcUed and 
baked ^ a part of the phosphorus ivill remain as an insoluble iron phos- 
phide instead of being oxidized to a phosphate. It is not definitely estab- 
lished how long or at how high a temperature it is necessary to bake the 
residue. The methods examined vary from simple evaporation to dryness 
to heating over a free flame for an hour, The^ agree tvUh^ut exception 



ihat nil whii^ or chilled iron must he baked ^ and that wet axidati^n (B) 

is n&t suj^dent for complete precipitation in timte iram^J 

2* Solution of the oxidized residue. 

Dissolve the residue in 20 c, c* concentrated hydrochloric acid 
(1.63 gram charge,) 



MODIFICATIONS. 
Dissolve in 15 c- 
Dissolve in 30 c. 
Dissolve in 30 g. 
Dissolve in 30 c. 
Dissolve in 15 c. 
Dissolve in 35 c. 
Dissolve in H CI. 

charge.) 

Dissolve in a few 



c hydrochloric add (1,63 gram charge.) 

c* hydrochloric acid (3 gram charge.) 

c^ hydrochloric acid (3.26 gram charge,) 

c* hydrochloric acid {4 gram charge.) 

a H CI, add 50 c. c, water (5 gram charge,} 

c» hydrochloric acid (5 gram charge,) 

add 8 to to drops hydrofluoric acid (4 gram 

c.c, hydrochloric acid add 35 c* c, nitric acid. 



3. Re-evaporation and solution. 

Note. — This step is omitted by many who dilute the hydro- 
chloric acid solution and neutralize directly as in Third Step. 

Evaporate to dryness, take up in small amount of hydrochloric 
acid* Add nitric acid and boil till free from hydrochloric acid, 

MODIFICATIONS. 

Evaporate H CI, solution to4 c c- and add 5 c. c. nitric acid. 

Evaporate hydrochloric acid solution to 1 5 c. c. 

Evaporate HCl solution until it nearly sticks. Add 5 c.c. nitric 

Evaporate H CU solution to first appearance of ferric chloride. 
Then add 3 to 4 c. c. of nitric acid (1.63 gram charge.) 

Evaporate H CI, solution to first appearance of ferric chloride. 
Then add 20 to 30 c c. nitric add (3.26 gram charge,) 

Evaporate H CI. solution to first appearance of ferric chloride. 
Then add 5 to 10 c* c. nitric acid (5 gram charge.) 

Evaporate hydrochloric acid solution to 10 c,c. and add 20 c.c, 
nitric acid. 

Evaporate H CI. solution until it becomes viscid* Add 5 c* c, 
nitric. 
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Evaporate H CI. solution nearly to dr>'ness. Add 30 c c ni- 
tric acid. 

(There is a great difference in practice as shaiun in tfu above step. 
Some chemists claim that if the molybdate of phosphorus is to be weighed 
direct the hydrochloric acid must be re -evaporated to dryness to prevent the 
precipitation of the silica. Others claim that the silica will not be precip- 
itated by the ammonium molybdate provided the solution is acid and there 
. is not an excess of the ammonium chloride present. This second evapo- 
ration to dryness will also greatly facilitate the filtering off of the silica. 
The difference in opinion in regard to the amount of hydrochloric add 
which should be left in the solution is shown by the difference in the 
a fnounts of hydrochloric acid left after the evaporation. It is ncnv quite 
generally admitted that as long as the hydrochloric acid is finally neu- 
tralized by ammonia to ammonium chloride it helps rather than hinders 
the fitial molybdate precipitation. When the neutralization with ammo- 
nia is omitted, the hydrochloric acid should be completely removed fy evap- 
oration with nitric acid. ) 

4. Filter and wash the filter paper with dilute nitric acid al- 
lowing the filtrate to run into the receptacle in which the precipita- 
tion is to be made. 

B— By Oxidation in the Wet Way. 

1. Filter off the graphite and silica. 

2. Boil off nitrous acid fumes. 

3. Oxidize the solution. 

a- Oxidize with [)otassium |)crmanganate. Add concentrated j>o- 
tassium permanganate solution drop by drop until a permanent 
precipitate remains. Boil until all pink color disappears, which 
should take about 2 minutes. 

MODIFICATIONS. 

Add 10 c. ('. potassium |)ermanganate solution and boil, etc. 
Add tartaric acid a little at a time until the solution clears. An 
excess should i)e avoided. 

MODIFICATIONS. 

Ferrous sulj)liate crystals, sugar, oxalic acid, ammonium oxy- 
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tatc, sulphurous acid^ sodium thiosulphate or acid ammonium sul- 
phate, may be used in place of the tartaric acid. One method add^ 
a little concentrated ntiric acid to further clear up the solutioq after 
the addition of the tartaric acid. (The boiling is said to be essen- 
tial in order to completely remove the nitrous acid fumes and com- 
plete the oxidation ,) 

b- Oxidize with chromic acid. 15 c. c. of chromic acid were used 
to oxidize the solution which was then boiled down to 15 c. c. 

€- Oxidize with hydrochloric acid* 33^ c» c* hydrochloric acid 
were added for each gram charge taken, and the solution boiled. 

( Tk€ pcffassium perfftanganate was mmh mm^e frequently tised. It 
is m^re tfftflivt and hss liable to sail the phospho-molybdate precipitate 
than is the chrmnic add. Tim method is said to /ail t& completely oxidize 
in erne of chilled iron analysis, although one ranter claims that iron with 
J per cent, combined carbon can be completely oxiilized by sufficient boiling 
tviih potassium per man ganatt. Another states that 1 per cent ^ annbined 
carbon is the limit for accuracy with this method, Alt are rather non- 
committal as to the aflion of the permanganate upon the carbonaceous 
matter. Blair says that it completes the oxidation of the phosphorus in 
the iron and possibly neutralises the effeflof the carbonaceous matter,) 

I THIRD STEP. 
Precipitation with ammonia and resolution in nitric acid. 
Note. — When alt the hydrochloric acid was removed by evap- 
oration with nitric acid (Second Step A) this precipitation and re- 
J)Cdution was generally omitted. 
just 
MO 



Precipitate all the iron in the solution with ammonia and then 
just dissolve the precipitate in nitric acid. 



nitric acid which should 



MODIFICATIONS. 

Add 25 c, c. ammonia and 25 c* c. 

kave the solution add. 

Add 25 c. Ci ammonia and 28 c* c. nitric acid* 

Add ammonia to a heavy precipitate and then nitric add to a 

yellow color* 
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• Add ammonia to a heavy precipitate and nitric acid to a dark 
amber color. 

Different amounts of ammonia were added which were calculate 
ed from the charge and acid used to leave the solution acid without 

the further addition of nitric acid. 

(The composition of the solution at this paint may vary cansiderahtf 
and still have the precipitation in the next step complete. The time which 
is to be allowed for the precipitation of the phospho-mofybdaie determines 
the acidity of the solution. Phosphorus may be precipitated from a very 
strong nitric acid solution, but the presence ef the large excess of free add 
is said to delay this precipitation. For rapid work the solution must be 
d is ti nelly acid with nitric acid but not too much so, as such a solution 
gives low results. Insufficient acid however tends to give a reddish tinge 
to the precipitate due to the presence of basic nitrate of iron. Free hydro- 
chloric acid must be avoided. It was formerly considered that all chlo- 
rides must be absent while no7v it is considered that with the exception of 
the hydrogen chloride, they aid the precipitation. Ammonium nitrate is 
an important factor in rapid precipitation. ) 

FOURTH STEP. 

Precipitation with ammonium molybdate. 

Heat to 40^ C. add 40 c. c. molybdate solution at 40** C and 
stir on machine 10 minutes (i gram charge.) 

Htat to 40*^ C. add 50 c.c. molybdate solution at 40° C shake 
5 minutes (1.63 gram charge.) 

Heat to 80° C- add 65 c. c. warm molybdate solution shake 5 
minutes ^2 gram charge.^ 

Heat to 85' C. add 45 c. c. molybdate solution at same tem- 
peratiin- shake 5 minutes with a circular motion (2 gram charge.) 

Heat to 90' C. add 65 c. c. molybdate solution and shake (2.6 
gram <:harj^c.j 

Heat to 75 C. add 40 c. c. molybdate solution shake a few 
s(m:()ik1s C4 grams Bessemer for charge.) 

HfMt to 75 ° C. add 75 c. c. molybdate solution shake 5 min- 
utes (5 grain charge.) 

Heat to 80° C. add 50 c. c. molydate solution shake 5 minutes 
(5 gram thargo.i 
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Heal to 85 to 90'' C. add 100 c. c* molybdate solution, shake 
to minutes. 

The solutions were allowed to stand from barely time enough 
to settle to one-half hour in the short methods. The longer meth- 
ods allow from 4 hours to over night for the precipitation of the 
phospho-molybdate. 

(The apparent variation in the amounts of the tnalybdate mluH0n 
useif, per gram charge^ is partiaiiy exphincd by the differences in the 
strength of the nwiykiate solutions. This by no means explains all of the 
variaii&m, as many chemists using exafiiy the same solution differ greatly 
in the amount used. One writer states that the amount of molybdate 
should he J 00 times the weight of tlie phtHphorus in rapid preapitation. 
The temperature at which the precipitate can be made varies. Some keep- 
ing it below 40° to pre^vent the precipitation of arsenic should it be present 
while others aim to have the solution as hot as possible and not preeipitate 
the moiybdic acid and count any arsenii that may be precipitated as 
phosphorus. ) 

FIFTH STEP, 

Filtering the precipitated phospho- molybdate. 
Filter on a tared filter (for direct weighing of the precipitate,) 
Filter on a weighed Gooch crucible (for direct weighing of the 
precipitate,) 

Filter on a 9 c, m, filter. 
Filter on a double filter, 

SIXTH STER 

* 

Washing the precipitated phospho* molybdate. 
Wash with I per cent, nitric acid soUitiori. 



MODIFICATIONS. 

Wash with 2 per cent, nitric acid solution. 
Wash with a dilute solution of ammonium sulphate. 
Wash with 5 per cent, nitric acid and then with alcohoL 
Wash w^ith 1 |>er cent, nitric acid, then with ,01 per cent* po- 
tassium nitrate. 



i6o 



Wash with i per cent, nitric acid, then with . i per cent, po- 
tassium nitrate. 

Wash with i per cent, nitric acid, with alcohol and ether. 

Wash with 2 per cent, nitric acid and sodium nitrate solution 
till free from nitric acid. 

Wash with 5 per cent, molybdate solution. 

Wash with pure water. 

SEVENTH STEP. 

Determining the amount of the phospho- molybdate precipitate. 

A— By direct weighing of the precipitate. 

Dry the precipitate which has been filtered on a tared filter at 
100° C. to constant weight. Weigh between watch glasses. 

MODIFICATIONS. 

Dry the precipitate on a weighed Gooch crucibie at 100** C. to 
constant weight. 

Dry the precipitate at 110°, at 120°, at from 95® to loo**, to 
constant weight. 

The precipitate which has been washed with alcohol and ether 
can be dried in three minutes at 110° C. if funnel is connected with 
an exhaust. 

(The direH weighing of the precipitate, ivhile it is open to the criti- 
cism that the precipitate is hydroscopic and that it sometimes varies in 
composition, gives very uniform results and for pig iron with tnedium and 
large percentages of phosphorus, is extremely accurate. The slight varia- 
tion in iveight, due to the hydroscopic nature of the phospho -molybdqte^ is 
insignificant when it is remembered that this precipitate is 6j times as 
heavy as its phosphorus content. The actual labor when a Gooch cruci- 
ble is used is less than when the phosphorus is determined volumetrically 
and if a drying oi>en with exhaust is used the operation is no longer.) 

H -lU* wrii^hinii^ the phosphonis as ammonium magnesium 

pliDspliatc. 

Some chtMuists still adhere to this method of weighing the 
phosphorus, .md while it ean hardly be called a short method, yet 
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judging from the methods received, it is in common use in many 
iran laboratories. 

1. Dissolve the phospho-molybdate precipitate in dilute am* 

monia. 

2. Make the solution slightly acid with hydrochloric add 
MODIFICATIONS. 

Add a drop of bromine after making solution add* 

3. Make ammoniacaL Heat to boiling and filter if necessary. 

MODIFICATIONS. 

Add a drop of citric acid solution after filtering. 

4. Cool and add 10 c. c. magnesia mixture and 10 c. c. of 
ammonia. 

MODIFICATIONS. 

Add 10 c. c, magnesia mixture and 5 e. c. of ammonia. 
Add 10 c. c, magnesia mixture and ^yi c. c* of ammonia. 

5. Allow to stand in a cool place i houn 
MODIFICATIONa 

Different methods gave from i to 6 hours for this predpitation, 

6. Filter and wash with 10 per cent ammonia solution, 

MODIFICATIONS, 

Use 5 per cent, ammonia, I to 3 ammonia, and dilute ammonia 
containing ammonium nitrate, for washing. 

7 . Burn wet and ignite at low heat over blast lamp* 

MODIFICATIONS. 

Ignite first at low heat over Bunsen lamp, then at highest heat 
of blast lamp. 

8. Dissolve the precipitate in the crucible in nitric or hydro- 
chloric add, filter and wasn residue, burn and weigh and the differ- 
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ence gives the weight of the magnesium pyrof^iosphate. 

Note — Brearley & Ibbotson in their recent book ^ve a meth- 
od which the\' say can be completed in one-half hour and yet gh-e 
a definite and easily manipulated compound for the final we^hii^, 
which can be ignited speedily without decomposition. The method 
is based on the following (acts : To a solution containing molyb- 
denum and phosphorus sufficient hydrochloric add is added to pre- 
vent a precipitate when enough lead acetate is added to combine 
with the molybdic and phosphoric oxides. This mixture is added 
to another containing ammonium chloride and enough ammonium 
acetate to decompose the free hydrochloric acid, when a lead mo- 
lybdate is precipitated and an acid lead phosphate held in solution. 
A fadtor deducted from the relation between the ammonium phos- 
pho- molybdane and the lead molybdate makes the calculation easy. 
The weighed lead molydate is over 140 times as heavy 
as the phosphorus being estimated, which makes the meth- 
od very accurate. The details are as follows : 

Proceed the same as the regular permanganate method up to the 
precipitation of the phospho- molybdate, dissolve the latter in a few 
drops of ammonia and filter. To the filtrate add 10 to 12 c. c. hy- 
drochloric acid and 10 c. c. of lead acetate solution (40 grams to 
litre) and heat. Heat a mixture of 50 c. c. of ammonium chloride 
(200 grams per litre) and 50 c. c. strong ammonium acetate. Pour 
the former into the latter which is contained in a flask. Shake, 
filter, wash with hot water, ignite and weigh the lead molybdate. 
This weight multiplied by .007 gives the weight of the phosphorus 
in the iron. 

( TAis method is described with the thought that it might be of bene- 
fit to those who do not consider either the direct weighing or the titri^ting 
of the phospho-molybdate to be sufficiently accurate. It is certainly much 
shorter than the ammonium magnesium phosphate precipitation,) 

C — By titrating the molybdic acid in the phospho-molybdate 

precipitate. 



I, Permanganate titration, 
a- Solution of the phospho-molybdate precipitate. 




Dissolve the phospho-molybdate precipitate on the filter in di- 
lute ammonia water and allow tt to run into a beaker, washing the 
filter with dilute ammonia. 

b- Reduction » 

Add lo c, c^ of strong sulphuric acid to the solution to be re- 
duced. This heats the solution sufficiently by chemical action « 
Pass through a reducler which has been properly cleaned using the 
usual precautions to prevent oxidation, etc. This redudiion takes 
about 4 minutes and the solution should be of a bright green color 
when finished* 

MODIFICATIONS. 

To the ammoniacal solution of the phosphoaiiolylxiate prdcipi* 
late which is contained in a Hask, add 5 grams of pulverized zinc 
and 15 c, c, of strong sulphuric acid. Close the flask with a stop- 
per containing a bent lube which dips into a beaker containing a 
saturated solution ol sodium bicarbonate. The flask should now 
stand one- half hour when all adion should have ceased and the so- 
lution should be ready to filter and titrate. The solution should be 
of a green color and of a temperature of about 40° C, 

c- Titration. 

To the warm solution add standard permanganate solution di^op 
by drop, shaking vigorously until a permanent pink color appears. 
A blank should be performed with the exa<5t amount of reagents 
used, and the amount of permanganate used in titrating the blank be 
subtracted from the regular burette reading. This is generally 
higher with the flask reduction than when the reductor is used. 

d- Calculation* 

It has been found that the reduction with zinc in the Bask is 
practically complete to molybdic acid, and hence the factor *SStt$ 
should be used. When the reductor is used the factor .857 14 is 
used to allow for incomplete reduction. 
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AMMOML'M MOLVBDATE SOLUTIONS. 

W.* [;,';ly'yi;it/' -//utions useri vary greatly in strength and in 
\\,* j>['/;/'>rt.oji of add to alkali. A representative number are 
^iv< ji in th'r following table. 
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c. c. 


c. c. 


c. c. 




Molybdic acid 


Nitric acid 


Ammonia 


Water 


Microcosmic salt 


lOO 


Rr- 


1000 (2 to 3) 


80 


400 


50 gr. 


lOO 


t ( 


1250 (1.20) 


450 


- 


- 


lOO 


*' 


,1500 " . 


100 


200 


- 


lOO 


i i 


600 


400 


500 
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lOO 


< t 


600 


400 


• 600 


- 


lOO 


t ( 


395 


155 


1365 


- 


lOO 


t • 


155 


500 


1330 


- 


150 


( ( 


1667 (1.20) 


267 


- 


- 


200 


t ( 


2500 " 


500 


- 


- 


200 


(( 


2500 


500 


500 


- 


225 


it 


2500 *' 


400 


600 


- 


453 


< t 


2300 


700 


6000 (Woods .88 mixture) 


500 


( < 


2300 


700 


6000 





The first solution is the one recommended by the International 
Steel Standards Committee of the United Suites (sub committee) 
for the permanganate method. 
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PROCEEDINGS OF THE METALLURGICAL SECTION* 



HERBERT E. FIELD, Secretary, 
Stand AKD Mi^nttoDs raft Analysing Irdn« 

MAN(-ANESE, 



There area greater variety of methodis in common use for the 
^timation of manganese than for any other of the iron delcrmina- 
tinns. The principles upon which these methods are based are so 
different that no outline can cover all, and each method will be 
taken up separately. They may be divided into three distinct 
classes, the gravi metric, the volumetric and the color methods. 

The gravimetric methods are the ones relied upon in all cashes 
of tiispule. There is probahlv no set of methods in whicli the per- 
sonal equasion of the operator |)lays sti important u part as in these 
manganese detenninations. Any of the four or live different meth* 
ods may produce good results In the hands of a chemist who has 
had a larj^e experience with them, while in the hands of another, 
inexperienced wilh that special method, it becomes* ahiiost useless^ 
Some of the short methods may, to one experienced in handling 
them, be more accurate than the so-called long methods with which 
he may not be familiar. 

The aceiatt^ separation of iron and manganese is considered to 
be the most ao urate method when carried out by one familiar with 
it It Is the niijst |i4enerally used in cases of dispute, but judgin^^ 
from the methods exauuned* it h4Ls but little application in general 
w<*rk. Fonr^ method is mure generally used than any of the other 
gravimefric determinations and with Ciireful attention to details Is 
very accurate. 
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Acetate MetfaocL 

If one may iudije drom the statement of prominent authorities 
on iron aiuilysiii, a standardizing committee would have a great deal 
of iiithculty in reconcilinsi the diflk^rences of opinion in regard to 
this tnoth*.Hl The acetate method as given in prominent American 
K>*»ks is styled by a noted English chemist as **A series of chemi- 
cal jkjynimistics/* and he tiirther stiites that an acetate precipitation 
"^ -^ 3 gram s^imple oLiy be made in four hours. The method re- 
lerreil to attempts to avoid every- possible error. If these errors are 
more imaginary than real and if the statement that four hours is suf- 
rieient to ^H.rform wh.it now takes from lo hours upward, it would 
appear that there was good field for standardizing work. 



OUTLINE. 

FIRST STEP. 

Solution of the s^imple. 

nissolve I gram of the drillings in 15 c. c. nitric acid 1.20 sp. 
^v. Evaporate to drynt^ss and Kike. Re-dissolve in hydrochloric 
acid, evaporate to a syrup, dilute with water and filter. 

MODIFICATIONS. 

Dissolve 2.4 grams in a beaker with 450 c. c. graduate mark, 
ill 50 e. c. fuming hydroohlorio acid. Boil until all dissolves, add 
\ c. i\ of concentrated nitric acid, and make up to the 450 c.c. mark 
vvilh hot water. 

Dissolve 5 grams in sulticient hydrochloric acid, oxidize with a 
Irvv c. (\ nitric acid, and ditute with water. 

f The variation in iJw nuthcJ of solution is due to a difference of 
t'pmii)n as to ^oJu'tJur a small amount of nitric acid will cause the man- 
rtinrsr <>\iiir to be prciipitatca icith the iron in the folUnving steff. The 
nhition in hydrochhric acid is said to exclude from the solution the car- 
hunaeeous matter :c'hiih has a tendency, when dissolved in nitric acid, to 
//>/ nit the precipitation of some of the iron. The differ ence in time be- 
Initt'tL the method and the modification is quite marked.) 
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SECOND STEP, 

Neutralizing the solution. 

Add sodium carbonate until a very slight precipitate remains 
and dissolve this in as few drops ofhydrochloric add as possible. 

MODIFICATIONS, 

Add ammonia water, a little at a time, until a very slight pre- 
cipitate or turbidity remains. 

Neutralize as far as possible with ammonia without forming a 
permanent precipitate. 

THIRD STEP 

Separating the iron frum the manganese. 

Add 2 grams of sodium acetate in water, dilute to 700 c c, 
with boiling water, boil 10 minutes, filter and wash by decant at ion. 
re^dissolve preci|>itale on the filter in 10 c. c, hydrochloric acid, and 
re-precipitate. Repeat this re- solution and re-precipitation and 
collect three filtrates. 

MODinCATIUNa 

Heat to btjiling and precipitate with ammonium acetate sola- 
' tinn. Make up to the mark in a litre flask and filter off 500 c, c. 
into another gra<luated lia.sk. 

Add 50 t% c. of cold ammonium acetate solution wnth constant 
stirring (24 t^r. charge). Heat to boiling and boil 2 minutes with 
constani stirrmg* Pour alt into a tlask graduated at 605 c. c. Mix 
well aufi note temperature with thermometer. FiJter to a 500 c c. 
g^raduated flask, heat to the same temjieraiiire ati when in the 605 
c, c- fiiibk and m;ike up to the mark, (The extra 5 c. c. is for a 
correction for the volume of the precipitate itself and for the sHghl 
evaporation of the solution between the measurings.) 

f 77tf j^retrf differeme in the time behveeft the imgifutt method and 
the modiJiMtifm uhU he f toted. The /farmer tftakes three precipitations 
tind 7i*ashin^ of ti very hi Iky precipitate^ while the modrjieafions d& neith* 
tr. The distf*^rfrmefff on the f/nestion as to tohether f/hinganese is pre^ 
eipitated with the iron in the aeetate predpitntion is the cause for ittis dif- 
\ fere me tn pefteed/fre. One states tht^t the re ^soititton and precipitation is a 
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wa%tf f*f tim€ unU^i nwu^h atftaic htis b*en adtUJ io preapitaU many 
tim^% thf amount of iron present, A serits of determinations taken fn>m 
'' Arnold's Steel Works Analysis'' give the following results from a sin- 
gle and double precipitation : 

Single precipitation .684 .745 .710 .634 .644 1.364 
Double precipitation .684 .763 .710 .634 .655 1-357 



Difference .000 .019 .000 .000 .011 .007 

It will be noted that the nut hod given as the original used the sodi- 
um salt for the precipitation while the modifications used the ammonium 
salt. It was formerly believed that the presence of ammonium salts pre- 
vented the precipitation of the manganese by bromine. This is now known 
to be untrue and the ammonium salts are said to possess advantages over 
the sodium salts, especially if the manganese is to be weighed directly as 
manganese dioxide, in which case it is very difficult to wash the precipi- 
tate free from fixed alkali. ) 

FOURTH STEP. 

Evaporation, and precipitation of copper, cobalt and nickel (if 
present;. 

Evaporate the filtrates to 300 c. c. Add 10 grams sodium 
acctote and a few drops of acetic acid and pass hydrogen sulphide 
gas through the boiling solution for 10 minutes. Filter off the pre- 
cipitate and boil the Hydrogen Sulphide from the filtrate. 

MODIFICATIONS. 

Boil the filtrate briskly down to 250 c. c. in order to precipi- 
tate any iron which may have remained in solution with the manga- 
nese. 

(Some state that it is more difficult to insure complete precipitation of 
the iron than it is to pre^^ent the precipitation of the mangatiese with the 
iron. The boiling down to 2^0 c. c. is said to throw out any such iron. 
The precipitaiian with hydro^i^en sulphide is very generally omitted in pi^ 
and cast iron analysis.) 

FIFTH STEP. 

Precipitating the manganese. 

Add bromine water in excess and until the solution is fully col- 
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I by it- Allow to stand from i to 2 hours. Boil off die excess 
of bromine, filter off the precipitate and wash* Dissolve the precip- 
itate on the filter in sulphurous acid water containing a little hydro- 
chloric acid. Boil otTthc sulphurous acid and precipitate the man- 
ganese with microcosmic salt, adding ammonia water slowly with 
constant stirring until no further precipitation occurs and the precip- 
itate is all crystallised. FiUer, wash with ammoniacal solution of 
ammonium nitrate, ignite aiid weigh as manganese pyrophosphate. 

MODIFICATIONS. 

Add 4 c. c, pure bromine, then 30 c, c. ammonia, and heat un- 
til the liquid is clear. Filter, wash with hot water, ignite strongly 
in a muffle in platinum crucible for 15 ininutes without hd and 
weigh as manganese oxide. 

Add a few c. c* of bromine and just enough ammonia to give 
a distind odor to the solution, but no more. 

Use I per cent, hydrochloric acid or very dilute nitric acid for 
^washing the manganese oxide. 

In case of great accuracy', the manganese oxide precipitate 
should be tested for iron* 

(The umghing of the manganese oxide is said io give rise to error 
due to tlu difference in composition of that prtcipitate after igmtion. This 
is especiaiiy true when ignited in a free flame in platinum crucible. The 
reducing gases of the flame prrventiftg complete oxidation. The use 0f a 
muffle far burning the precipitate is said to overcome this and to render 
the composition of the oxide very exa^. The use of the pyrophosphate 
weighing arose from the belief that the ecfmposition of the manganese oxide 
7t*as not constant. J 



CWorate Methcxl. 



(Including Ford's and Williams' and a comljj nation of the two.) 
This method is more used than any other gravimetric method 
in iron laboratories in the United States. Its advantage over the 
acetate method consists in the large samples w hich may be handled 
and the time saved. The only error inherent in the method is due 
to the variation in composition of the manganese dioxide precipi- 
tate. This error has been overcome by weighing the manganese 
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as a pyrophosphate, or by dissolving the manganese dioxide pre- 
cipitate and titrating. 

OUTLINE^ 

FIRST STEP. 

Solution of ihe sample. 

Dissolve 5 grams of the sample in 60 c. c. nitric acid, 1.20 sp. 
gr. and evaporate until the solution is almost syrupy. 

MODIFICATIONS. 

Dissolve 5 grams of the sample in 150 c. c. nitric acid, 1.20 
sp. gr. and evaporate to 100 c. c. Add 50 c. c. concentrated ni- 
tric acid and evaporate to 100 c. c. 

Dissolve 2 to 5 grams in the least possible amount of nitric acid 
1.20 sp. gr. and evaporate to the separation of the ferric nitrate. 

Dissolve 3 to 5 grams in 50 c. c. nitric acid 1.20, evaporate 
and bake 5 minutes. Dissolve in hydrochloric acid and evaporate 
off the hydrochloric acid with concentrated nitric acid. 

Dissolve 5 grams in 60 c. c. nitric acid 1.20 sp. gr. evaporate 
to hard dryness, take up in hydrochloric acid, evaporate to viscid 
solution, add 5 c. c. nitric acid, dilute, filter, add 40 c. c. concen- 
trated nitric acid, evaj^orate to pasty condition, add 40 c. c. con- 
centrated nitric acid, and again evaporate to pasty condition. 

Dissolve 3 grams in 50 c. c. nitric acid, 1.20 sp. gr. 

Dissolve 1)2 gr. in 75 c.c. nitric acid 1.20 sp.gr. and add a few 
drops of hydrofluoric acid. 

Dissolve the sample in hydrochloric acid, evaporate to dry^ness 
add 75 c. c. nitric acid and evaporate off all hydrochloric acid. 

Dissolve I gram in 20 c. c. hydrochloric acid. Evaporate to 
dryness, take up in hydrochloric acid, evaporate nearly to dryness, 
add 60 c. c. concentrated nitric acid and evaporate to a syrup. 

Dissolve 5 grams in 60 c. c. nitric acid, add a few drops of hy- 
drofluoric acid and evaporate to a syrup. 

( The variation in this step is due to an attempt to obtain the silica in 
a condition suitable /or easy filtration. The addition of a fe^v drops of 
hydrofluoric acid to the nitric acid solution before evaporation is said to 
accomplish this without harm to the rest of the determination. Jf this 
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c^uld be pnwed tru€^ the process would be shortened for many chemists 
wka take the time to go through several evaporatitms. The destroying of 
the carbonaceons matter ts dwelt an Ij a feio but the majority dtt not am- 
siJtr it necessary*. 

SECOND STEP. 

Precipilation with potassium chlorate. 

Add 50 c. c, concentrated nitric acid and 5 grams of potassium 
chlorate. Boil 1 5 minutes, again add 50 c. c. nitric acid and 5 
grams of potassium chlorate and boil 15 minutes and cool in water. 

MODIFICATIONS, 

Add 75 c. c. concentrated nitric acid, boil, add an excess of 
potassium chlorate a little at a time, and l>uil a few minutes after the 
fumes are all gone. 

Add 100 c. c. concentrated nitric acid and boiK Add 5 grams 
of potassium chlorate and boil 10 minutes, 

(X) Add 3 grams potassium chlonvte (1*5 gr. charge in 75 c, 
c* nitric acid and 5 drops of H F) boi!^ add i gram potassium chlo- 
rate and boil. 

fThe composition 0/ this precipitate is not siiffkkntiy constant to al- 
low €1 dire fl filtering and tveighing^ fi is contaminated ttnth basic iron 
and ptf tosh salts J 

THIRD STEP. 

Filtration of the manganese oxide. 1 

Filter ra[jidly on a pulp or asl>estos filter with sut^tion. Wash 
two or three times with a>uc_emrated nitric acid, llten with cold wa- 
ter and suck dry. 

(X) In the nuHHrtcation marked (X) secund siefi the filtration 
was omitted and the precipitate oxidized itnd titrated in solution. 
(Sec (X) B fourth step. 

FOURTH STER 

Estimation of the manganese oxide. 

The method may be carried oa Irum here as a gravimetric ur a 
volumetric process. 
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A— Gravimetric. Estimation of the manganese dioxide. 

a- Solution of the manganese dioxide precipitate. Transfer the 
washed precipitate and filter to a beaker and add lo to 40 c. c. 
strong sulphurous acid water, washing out the funnel with the same. 
Filter off the asbestos and boil off the sulphurous acid fumes. 

MODIFICATIONS. 

Dissolve the precipitate in concentrated hydrochloric acid, 
rinsing out the funnel with the same, filter off the asbestos, washing 
the filter with water. 

b- Precipitation of the iron. 

Add bromine water until the solution is strongly colored by it. 
Boil off the excess of bromine and add ammonia until the solution 
smells strongly of it. Boil and filter and wash the precipitate with 
water. Dissolve the precipitate in hydrochloric acid (i to 3) and 
re-precipitate with ammonia. Repeat the precipitation etc., and 
allow the three filtrates to run into one beaker. 

MODIFICATIONS. 

Precipitate the iron with ammonium acetate as in Acetate 
Method, repeating the solution in hydrochloric acid and precipita- 
tion with ammonia once. 

Precipitate the iron with ammonia, making it just alkaline, 
then hiatly acid with acetic acid and boil. (One precipitation being 
sufficient.) 

f The same disagreement exists here as wets mentioned in the Acetate 
Method, Some claim that the small amount of iron contained in the 
precipitate thrown dotvn by the chlorate could not carry dotvn an appreci- 
alfle atnount of manganese, while others insist on carrying out the three 
reparations. ) 

i Precipitating the manganese. 

Precipitate with microcosmic salt and weigh as manganese py- 
P/j/hosjihate as given under Acetate Method, fifth step. 



MODIFrCATIONS, 

Precipitate the manganese as oxide with bromine, filter, ignite 
;ind weigh as given under Acetate Method, fifth step Modification. 

B — V n LU M ET R I c Estiii I at i o n oft he m ang an ese di o x ide. 

Dissolve the manganese dioxide precipitate obtained in third 
step In loo c. c» standard ferrous sulphate solution and titrate the 
excess of ferrous suijihalc with potassium permanganate. 

MODIFICATIONS, 

Titrate the excess with standurd potassium bichromate solution. 

Dissolve the precipitate in hydrogen peroxide solution and ti- 
trate with potassium permanganate* 

Dissolve the precii>itate in sufficient amount of a mixture of 50 
c. c. hydrogen peroxide^ 50 c. c. sulphuric acid and 1000 c, c. of 
water and titrate with potassium i>cnnanganate, 

(X) Add to the solution (see third step, Modification X) suf- 
ficient hydrogen peroxide solution from a pipette to dissolve the 
manganese dioxide and titrate the excess with potassium perman- 
ganate. 1 

This last modification is a part of a metliod winch shows the 
great difierence in duie aKolted to this determination by ditferL«ni 
chemists. The following is quoted in order to give an example of 
how much this process has bc-en modified, * ' 1 ^-^ gr. of drillings 
are weighed into a No. 3 l^eaker. 75 c. c, nitric acid and 5 or 6 
drops of hydrofluoric ncid added, heated to boiling on the hot plate 
md when all is in solution, add about 3 grams potassium chlorate, 
boil 5 minutes, and add about i gram |K>tassium chlorate^ boil to 
expel fumes from the chlorate. Cool in cold water, fill the beaker 
1^ full of water, add enough hydrogen peroxide solution from a 
pipette to dissolve the oxide of manganese, and titrate the excess 
_ with standard permanganate solution**' This is without exception 
I I he shortest Ford's method examined. 

W This 
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Volhard's Method 

This method is in very common use and is considered accurate 
by a great many chemists. The method may be modified into an 



176 

extremely rapid method for irons low in combined carbon. Irons 
high in combined carbon must have their carbonaceous matter de- 
stroyed which lengthens the method considerably. 

OUTLINE 

FIRST STEP. 

Solution of sample and destroying carbonaceous matter. 

Dissolve 1.5 grams of sample in 25 c. c. nitric acid, 1.20 sp. 
gr. and when the solution is complete add 12 c. c. sulphuric acid 
(i to I) evaporate to fumes and dissolve in water. 

MODIFICATIONS. 

Dissolve 1.5 grams in 25 c. c. nitric acid 1.20 sp. gr. evapo- 
rate to dryness and bake, dissolve in 15 c. c hydrochloric acid, add 
12 c. c. sulphuric acid, evaporate to fumes and dissolve in water. 

Dissolve 2 grams in 40 c c. nitric acid 1.20 and boil off nitro- 
gen dioxide fumes. 

Dissolve I gram in 25 c. c. nitric acid 1.20 sp. gr. and evapo- 
rate to lOC.C. 

Dissolve I gram in 40 c. c. nitric acid, evaporate nearly to 
drynir.ss and take up with water. 

Dissolve 2 grams in 60 c. c. nitric acid 1.13 sp. gr. and evap- 
Diatr just to .separation of ferric nitrate. 

Dissolve I gram in silicon mixture and evaporate 2 minutes 
iifirr Hulphurous acid fumes begin to come off. 

Dissolve 2 grams in 40 c. c. nitric acid 1.20 sp, gr. for soft 
iron; in nitric acid and sulphuric and evaporate to fumes for hard 
itftti, in nitric acid, evaporate, bake, dissolve in hydrochloric, add 
.uilphiif i^ and evaporate to fumes for chilled iron. 

f '/'///' I hit'f points to be noted in the solution of the sample is to have 
tlh itnt'otKhcowi matter destroyed in hii^h combined carbon iron^and when 
iht\ /* not nnessitry, to make sure that the nitrogen dioxide fumes are ex- 
tuttnt by t'oi/ini;. Some consider that sulphuric acid gives a more mark- 
t J , nd /'oinf in titrating and so invariably use it even when there is no 
nut **fty /o/ ivaporation to destroy the carbonaceous matter. 
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SECOND STEP, 

Precipitation of the iron. 

Transfer the solution of iron into a 300 c. c. graduate flask. 
Nearly nemmli^^e the solution with sodium carbonate and then add 
zinc oxide suspended in water with shaking until the solution coag- 
ulates. 

MODIFICATIONS. 

Transfer the solution to a 500 c, c. graduated flask » add a 
weighed ;imount of ;cinc oxide in water until the solution just coag- 
ulates, dilute the soiutiun to about 400 c, c, , shake, and then add 
the remainder of the zinc oxide. 

Transfer the sohition to a 500 c, c. graduated flask and add 
zinc oxide to slight excess. 

Transfer the sohition to a litre flask, dilute to 50^:^ c, c , add 
zinc oxide until all the iron is precipitated. 

To the sulphate solution contained in the beaker or dish in 
which the sohition was made, add dry zinc oxide until all the iron 
is precipitated, add one- half gram in excess, 

f/f is claim ft/ fy sfw/f that zir/c oxtilt' in /arge txftss ts Haifk te take 
tlmtm mimgaficsf. This may be iwenmue by jmt nmtraiizing with tke 
zinc oxide, 2 hen dilute to targe volume^ and add the excess of zinc 
cfxide. The addition iff ajixed anwunt af %in< oxide is tQ be recommend- 
ed when a part of the whot£ vidume is taken for titrati&n, lite same 
anumnt of zinc oxide is used in a determinoHtm an a sample of iron whose 
manga fiese ttas been determined gravimetricatt}\ This thr&ws out the 
error due t(t the fad that when imty a part is taken for titratian, alt the 
zinc oxide afut iron precipitate are left in the poriian not taken. This 
makes the portion titrated proportiomit/v higher in manganese. IVken 
tfir wlwle is titrated^ as in the last modijicatittn ^ this does not apply. ) 



THIRD STEP, 

Preparation for titration. 

Make the solution in the 300 cc- graduated flask up to the 
mark* mix thoroughly, ;illow to settle, and filter off exa<i:tly 100 c. 
c. of the clear portion. 
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MODIFICATIONS. 

Make the solution in a 500 c. c. flask up to the mark, and 
take from 50 to 300 c. c, according to the per cent, of the manga- 
nese suspedled in the sample. 

Make the solution in a 500 c. c. flask up to the mark, draw oft 
250 c. c. and boil 5 minutes. 

Make the solution in a litre flask up to the mark and take 500 
c. c. for titration. 

(In an unknown sampU, it is well to draw off ^o c, c, of the solu- 
tion and make a rapid titration in order to get an idea of hou* much of 
the solution it is best to take and thus facilitate the addition of potassium 
permanganate, A rapid titration is always the most satisfaHory , ) 

FOURTH STEP. 
Titration. 

Heat the solution to boiling, add 2 drops nitric acid 1.20 sp. 
gr., then add standard permanganate solution until all the mangan- 
ese is precipitated and a permanent pink color remains. The solu- 
tion should be kept hot during titration. 

MODIFICATIONS. 

The addition of the nitric acid is very generally omitted. 

Standardizing the Permanganate Solution. 

1. Standardize against standard ferrous sulphate solution. 

When the solution is standardized in this manner a blank de- 
termination should be performed and the amount taken to produce 
a pink color be subtra6led from the burette reading. 

( This method is inaccurate when a part of the solution is taken for 
the titration on account of the error due to the zinc oxide and the iron be- 
inir left in the part Jiot titrated.) 

2. Standardize against a gravimetric standardized sample of 
iion. This is tlie more accurate especially in determinations where 
J part of the whole solution is taken for titration. If an exadt 
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amount of zinc oxide is used in the standardizing and in the deter- 
mination, the method is very accurate. When the whole amount 
of the precipitate and zinc oxide is included in the amount titrated, 
the method of standardizing does not make as much difference. 



Desha/s Method 

This method is quite extensively used for steel analysis, but its 
application to cast iron is limited. Some chemists, however, still 
adhere to it. It is more accurate for low manganese samples than 
for high manganese. The accuracy decreases as the percent, of 
the manganese in the solution increases. It is inapplicable to iron 
containing cromium when ferrous sulphate is used for titration. In 
such irons ammonium oxalate is said to give satisfa6lory results. 
The chief advantage of the method consists in the fa6t that a large 
number of determinations may be carried on^imultaneously. 

OUTLINE 

FIRST STEP. 

Solution of the sample? 

Dissolve 0.5 gram of drillings in 30 c. c. nitric acid 1.20 sp. 
gr. Boil until solution is complete and nitrogen dioxide all expelled. 
MODIFICATIONvS. 

Dissolve 0.2 gram in 50 c. c. nitric acid 1.20, and boil ofT ni- 
trogen dioxide. 

Dissolve 0.05 to o. i gram, according to the per cent, of man- 
ganese, in nitric acid i.20sp. gr. 

SECOND STEP. 

Oxidation of the manganese. 

Add I to 3 grams of red lead and dilute to 60 c c. with hot 
water. Heat to boiling. 
MODIFICATIONS. 

Add red lead until pink color becomes cloudy, boil i minute. 

Add 0.5 gram red lead, boil 4 minutes, transfer to a wide 
mouthed 4-oz. bottle, and place in centrifugal machine and rotate 
2 minutes. At the end of that time the lead oxide will be compact 
in the bottom of the bottle. 
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THIRD STEP. 

Preparation for titration. 

Allow the solution to settle and decant off the liquid throug^h 
an asbestos filter. Boil residue with 50 c. c. nitric acid (i to 3), 
decant, and repeat operation until decantations are colorless. 

MODIFICATIONS. 

Filter the solution immediately through asbestos filter. 

When the centrifijgal machine is used, the liquid is simply 
poured off and is ready for titration. 

( The chief variation in this step is the method used in washing the 
residue free from permanganate. Some consider that if the standard is 
treated the same as the determination a complete washing of the residue is 
unnecessary. Others state that the method is inaccurate unless the per- 
manganate is completely washed out of the lead oxide residue. ) 

FOURTH STEP. 

Titrating the solution. 

Titrate with sodium arst*nite solution until the pink color just 
disappears. 

MODIFICATIONS. 

Titrate with standard ferrous sulphate solution, or add excess 
of standard ferrous sulphate, and titrate back with standard potas- 
sium permanganate solution. 

Color Method 

( This method has, like the previous one, been more used for sled 
than for cast iron. Judi^ing from the methods examined^ a considerable 
number now use it for iron. The red lead oxidation has been superceded 
by the persulphate and silver nitrate oxidization in many laboratories. 
The tnethod is more accurate for hnu man^^anese irons. 

OUTLINE. 

FIRST STKP. 

Solution of the sanij)le. 

Dissolve 0.2 gram in an 8 in. test tube in 15 c. c. nitric acid 
1.20 sp. gr. Place in a bath and heat at 100 c. until the solution 
is complete. 
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MODIFICATIONS. 

Dissolve 0.2 gram in 20 c. c nitric acid 1.20 and boil 5 min- 
utes. 

Dissolve 0.2 gram in 30 c. c. nitric acid 1.20 sp. gr. boil until 
fumes are all gone. 

Dissolve 0.2 gram in 50 c. c. nitric acid i.io sp. gr. 

Dissolve o. i gram in 30 c. c, nitric acid 1. 13 sp. gr. heat at 
120 deg. in calcium chloride bath. 

Dissolve 0.1 gram in 35 c. c. 32 per cent, nitric acid and boil 
until fumes are all gone. 

Dissolved gram in 10 c. c. nitric acid 1.20 sp. gr. heat at 
140° c. to the expulsion of nitrogen dioxide fumes. 

Dissolve 0.5 gram in 40 c. c. nitric acid 1.20 sp. gr. 

( The variation in the amount and strength of acid and in the tem- 
perature of heating are the chief differences observed, A standard is al- 
most invariably carried along with the determination. ) 

SECOND STEP. 

Taking a fractional part for oxidation. 

Transfer the dissolved sample into a graduated tube and make 
up to 100 c. c. and mix thoroughly. Draw out exactly 10 c. c. for 
the determination. Run into a test tube and add 3 c. c. nitric acid 
1.20 sp. gr. 

MODIFICATIONS. 

Draw off 25 c. c. and add 6 c. c. nitric acid 1.20. 

Transfer to a 50 c. c. graduated tube, make up to the mark, 
draw off 10 c. c add 3 c. c. nitric acid 1.20 sp. gr. 

Draw off" 10 c. c. and add 5 c. c. nitric acid 1.20 sp. gr. 

(This step is very generally omitted and the ufhole amount is oxi- 
dized,) 

THIRD STEP. 

Oxidizing the solution. 

A — With lead oxide. 

Heat the solution in the test tube to boiling and add 0.5 gram 
of fine lead oxide. Boil 5 minutes, cool in cold water in the dark 
and allow to settle. 
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MODIFICATIONS. 

Add I gram of lead peroxide and boil 2 minutes. Cool and 
allow to settle in the dark. 

Add 0.2 to 0.5 gram of lead oxide and boil 3 to 4 minutes. 
Add 0.2 gram of lead oxide and boil 30 minutes. 

B — With ammonium persulphate and silver nitrate. 

(i gram charge was taken, dissolved in 30 c. c. nitric acid 1.20 
made up to 100 c. c. and 10 to 20 c. c. taken according to the per 
cent, of the manganese.) 

The solution in the test tube is warmed and a little ammonium 
persulphate added and then 5 c. c. silver nitrate solution, (i gram 
in 250 c. c.) then add a little more ammonium persulphate. 
MODIFICATIONS. 

(o. I gram was dissolved in a test tube in 10 c. c nitric acid 
1.20). 

Add to the solution in the test tube 15 c. c. silver nitrate solu- 
tion (1.33 grams to a litre) and i gram ofammonium sulphate crys- 
tals and heat in water bath till a good pink color is formed, then 
place in cold water to prevent further action. 

FOURTH STEP. 

Comparison of colors. 

Decant the oxidized solution into comparison tubes and com- 
I)are the determination with the standard ^vhich has been carried 
through under exactly the same circumstances. Dilute the sample 
until it is exactly the same color as the standard, or vice- versa, and 
a calculation is made taking into account the amount of the origin- 
al solution used. 

MODIFICATIONS. 

A permanganate solution of known strength is occasionally 
used in place of .standard. 

( The standarii anii sampk )nust he oj nearly the same per cent, of 
inatii^aiiese in on/er to obtain ;^ooi/ results. The variations in treat- 

ment etc. are counteracteit^ proridetl that these are performed at the same 
time on the standarJ atut the stani/arJ is of the same kind of iron as the 
sample under analysis. The use oj a perman_^anate solution as a stand- 
ard is (pen to many oh/eetions . ) 
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PROCEEDINGS OF THE METALUJRGICAL SECTION- 
HERBERT E. FIELD. Skcretary. 
Standard Methods for Analysing Iron. 

TOTAL CARBON. 

The work of the American members of the International Steel 
Standards Committee should relieve our Association of any work 
on I his subject. I should not feel it necessary to even outline these 
nuthods if it were not for the fiict that many still adhere to the 
nuthods which have betn pronounced inaccurate by the hij^hest au- 
tlior^tics i>n irf)n analysis. Many of the methods examined esti- 
mate tlie combined carbon in iron by color, and the .graphitic car- 
bon by direct weighing, and add these two together and call the 
smn, total carbon. Both of these methods are open to decided ob- 
jrclions, and contain errors which cannot be avoided. The com- 
bination of the two results makes the total carbon obtained little 
more than gue.^s work. The determination of carbon in iron, espe- 
cially in grey iron, is a difticult matter under the l>est of conditions. 
It is difficult to o!;tain uniform samples from drillings high in graph- 
itic carbon, owing to the tendency of the graphite to remain in the 
iim-r portions of the sample. The practice of moistening the whole 
sample with alcohol and then selecting the portion used for the de- 
L-rmination, is said to partly obviate this difficulty. When an ex- 
tremely accurate analysis of pig or cast iron is desired, the best 
method is to drill a certain amount of the sample and use the whole 
amount drilled for the carbon determination. 

Numerous methods for the separating and estimating the air- 
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bon have been used with various degrees of accuracy. The methods 
under consideration at present are those which would form suitable 
standard methods for analysis of iron in ever)--day laboratory- work. 
Objections have Ixren raised to every method proposed for the esti- 
mation of total carbon in iron. The American Steel Standard Com- 
mittee advocated the use of an acid potassium chloride solution for 
the solution of the drillings in the face of statements made by some 
of the most prominent chemists in the world, that carbon could not 
fail to be evolved as gas when so treated. What is first desired is 
accuracy, and next to accuracy is uniformity in results by chemists 
in general. The method which will give the greatest degree of ac- 
curacy in the hands of the greatest number of chemists, even if it 
be open to a single theoretical objection, is far superior to methods 
which go through so much red tape that the errors due to manipu- 
lation more than exceed the errors which they are supposed to 
eliminate. 

All the methods examined for the determination of the total 
carbon in iron sent in by the different chemists in response to the 
call of the standardizing committee, separated the iron from the 
carbon by an acid solution of copper potassium chloride. The 
methods of estimating the separated carbon varied considerably. 
Some oxidized it in a porcelain or platinum tube, others in a special 
crucible, while still others used the sulphuric and chromic acid 
methods. 

Blair gives a method which is used abroad, viz. , the solution 
and oxidization of the borings in sulphuric, chromic and phosphor- 
ic acids, and dire6t weighing or measuring of the evolved carbon 
dioxide gas. This method has received comparatively little applica- 
tion here, although it is very favorably spoken of by foreign chem- 
ists. Many of our chemists who insist upon using the wet method 
for oxidation of the carbon, which has been separated by the cop- 
per potassium chloride method, might do well to substitute this 
method which greatly shortens the time for the determination and 
is said to be open to no objections not experienced in the combus- 
tion of the separated carbon in the wet way. 

OUTLINE. 

As was mentioned in the introdu<5lion, the methods in general 



i85 

use in the United States, separate the iron and carbon by an acid 
copper potassium chloride solution. The only difference noted in 
the method examined, was the amount and theacidity of the solu- 
tion used and the time of adding the acid. Some dissolved the iron 
in a neutral solution and added the acid just before filtering the 
carbon. The majority, however, added the hydrochloric acid to 
the copper potassium chloride solution just before adding the latter 
to the drillings. 

Copper Potassium Chloride Solutions. 

The following are typical of the copper potassium chloride so- 
lutions used. 

300 grams per litre and add 5 per cent, hydrochloric acid when 
used. 

453 grams to litre, filter through asbestos, and add 50 c. c. 
. hydrochloric acid to the litre. 

378 grams to litre, filter through paper, then asbestos, and add 
5 per cent, hydrochloric acid when used. 

346 grams to litre, filter through asbestos, add ammonia to a 
slight precipitate, add 5 per cent, hydrochloric acid when used. 

A saturated solution, add jyi per cent, hydrochloric acid 
when used. 

FIRST STEP. 

Separation of carbon from the iron. 

Dissolve I gram of drillings in 100 c. c. saturated solution of 
copper potassium chloride and 7.5 c. c. hydrochloric acid. Stir 
constantly, preferably on stirring machine, temperature not to ex- 
ceed 60° or 70", until copper is all dissolved. 

MODIFICATIONS. 

Dissolve I gram in 100 c. c. copper potassium chloride, and 
add 5 c. c. hydrochloric acid just before filtering. 

Dissolve by stirring on machine al temperature of the room. 

Dissolve by shaking one hour on revolving board, at tempera- 
ture of the room. 
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Dissolve I gram in icx) c. c and add lo c. c. hydrochloric 
add, at a temperature of 70° C. 

DissTilve I gram in 150 c c. of acid copjKT potassium chloride. 

DiTis^Avi: I gram in copfx-r sulphate <i to 5 solution). When 
all iron is dissolved adrl 16 c. c. of cupric chloride solution < i to 2), 
and 12 c. c. hydrochloric acid and warm until the copper is dis- 
solved. 

C Tfi€ chief variations in this set consist in thr acidity of the solution 
and the temperature at which the solution should be heated. The acid 
solution }^ives hii^her results than the neutral solution. This may be due 
to the fact that the neutral solution fails to decompose some carbon and 
iron exisfinji^ in a condition which is not decomposed at the temperature of 
the i)^nition furnace. It mi ^ht be due to either e^Jolution of hydro-carbons 
or the slight solubility of the carbonaceous matter in the neutral solution, 
ft ha% been proirn that there is an a'olution of hydro-carbons when the 
solution is heated ahtne 70° C.) 

SKCONDSTKP. 

Filtration. 

Filter on a platinum boat or tube and wash with 10 c. c. dilute 
hydrochloric acid and then with hot water until free from acid. 

MODIFICATIONS. 

Filter on a porcelain boat, wash with acid and water. 

Filter on a ^lass filtering tube, with a porcelain disc, wash with 
hydrochloric acid, and then with water, and for irons containing 
Tungsten or Chromium, with water only. 

Filter on a Gooch crucible, wash with hydrochloric and hot 
water. 

Mlt<r oil a f iooch crucible and wash with water. 

Filter on sj)ecially j)repared asl>estos filter. 

The three last modifications are for use in the Schimer com- 
bustion crucible. 

(The degree of washing depends upon the precautions taken in the 
absorption train for taking up any chlorine or hydrochloric cuid gas.) 
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THIRD STEP. 

Drying the residue. 

Dry at ioo° C in an air hath. 

Dry at iio° C in an air hath. 

Dry at 90° C for one hour. 

Dry at 85^ C. 

(The difference in temperatures used for drying arise from the fact 
that some chemists have claimed that the carbon residue containing moist 
oxygen gas^ gives rise to carbon dioxide gas when heated to 100° C. ) 

FOURTH STEP. 

Burning of the carbon. 

A. — Apparatus. 

1 . Porcelain combustion tube. 

Fill the forward end of a 25 inch porcelain combustion tube 
with 6 in. copper wire gauze, in a finely wound coil which has been 
heated for one hour in oxygen. Next to this place a piece of sheet 
silver rolled up to fit the bore and follow with the boat. Finally in- 
sert another coil of copper gauze, 

MODIPMCATIONS. (Job cV: Davies) 

A 20-inch Berlin porcelain tube, ^4 in. insidr diameter, is fit- 
ted same as above, omitting the sheet silver. A piece of platinum 
foil as long as the boat lines the inside of the tube where the boat 
rests. The apparatus is so arranged that the boats may be put in 
and taken out without cooling oft" the tube. 

2. Platinum Combustion Tube. 

Fill the forward end of the platinum tube with a cx)il of platinum 
gauze. Then insert 6 inches of granular copper oxide, followed by 
another coil of platinum gauze. The boat comes ntxt and then a 
coil of platinum gauze. 

3. Combustion crucible. (Shimrr) 

This is a water-jacketed platinum crucible and should be fol- 
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lowed by a small porcelain or brass tul)e containing granular cop- 
per oxide. The jacketed tO[> may be removed and the carbon is 
inserted in the crucible either in a Gooch or specially prepared as- 
bestos crucible. 

4. Flask for Chromic Acid Combustion. 

This is a flat bottom flask containing a two hole rubber stopper 
through which pa.sses a funnel tube and an outlet tube. 

( The apparatus used in hurnin^^ off the carb^fn is a lar^e factor in de- 
t€rmining the speed and accuracy of the determination. The large platinum 
and porcelain tubes require a longer time for the combustion and for heat- 
ing and cooling of the tubes . This is especially true with the porcelain 
tubes which are liable to crack. Tlie apparatus of Job and Dctvies^ which 
keeps the tube hot all the tifne overcomes this difficulty andallo7i*s a large 
number of determinations to be performed in one tube in a day. The 
SlUmer combustion crucible greatly simplifies this pirt of the apparatus. 
It requires but one burner and a very small amount of space. If 1th a 
good blast lamp and by the use of oxygen this apparatus aJfnits oj very 
rapid combustion.) 

B. — Purifying the Oxygen and Air. 

Use a bulb filled with caustic potash solution, followed by a U 
tube, the first side of which is filled with dry pumice and the other 
with calcium chloride. 

MODIFICATIONS. 

Use a bulb filled with caustic potash solution, followed by an 
empty tube. 

Use a tulx: filled with fused caustic potash. 

Use a bulb filled with caustic potash solution, followed by a 
lube containing solid caustic potash. 

Use a soda-lime tube. Pass the oxygen first over red hot cop- 
per oxide, then through a bulb containing caustic potash solution 
and a tube containing granular calcium chloride and soda lime. 

(A funtacr and tube for oxidizing any carbon compound 
in the oxygt'n and ah\ to Carbon dioxide^ so that it may be absorbed by 



tk^ purifying train is in us^ in a Jew iahfraiaries . It is not ^tn^raily t&n* 
siiiered nect^ssafy^J 



C— COMBUSTIOK OF THE CaKBOK, 

Bum out the a|)paratiis until no increase in weight is found in 
the absorption tubes. Place the boat in the tube and start a current 
of oxygen through the apparatus. Light burners under the copper 
gauze l1rst, then the rest of the burners in succession. Heat ten 
minutes after all are lighted. I fa platinum tube, it should not be 
heated over a low red. Cool gradually, aijd draw or force i litre 
of air through while cooling. 

MODIFICATIONS. 

Fifteen minutes are allowed in a porcelain tube for combustion 
of the carbon after the tube is hot. 

(Job 8l Da vies. See Apparatus. ) 

Seven minutes are allowed for combustion. The tube is al* 
ways hot after the first combustion* Then pass air through for 
12 minutes at 6 to 7 buljbles per second* 

Ten minutes iire allowed for combustion in a 10 burner porce- 
lain lube furnace* Pass air through for ten minutes. 

If a ten burner furnace with porcelain tube, ten minutes are al- 
lowed for heating up, fifteen minutes for combustion, and thirty 
minutes for passing air. 

In a ten burner furnace fifteen lo twenty minutes are allowed 
for combustion after the tube is hot* Air is drawn through for 
forty- five minutes . 

One hour is allowed for combustion in a porcelain tube* Air 
only is used. 

Burn in a Shimer combustion crucible* using air only, with a 
blast lamp, twenty hvc minutes is allowed tor the combustion of the 
carbon. When oxygen is used, 10 to 15 minutes is sufficient for 
combustion and 5 to 15 minutes are allowed to drive out oxygen. 

Burn in a Shimer combustion crucible placing a perforated disc 
of platinum on top of the carbon, then fill the crucible nearly full 
with ignited asbestos. In this manner a Bunsen lamp without 
blast is sufficient* 

Transfer carbon together with asbestos on which it was filtered 
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into a flask and burn off the carbon with sulphuric acid and chro- 
mic acid. 10 c c. saturated chromic acid solution and 100 c. c. 
hot sulphuric acid being used. 

( The wet and dry methods are Iwth in connnon use in iron laborato- 
ries. The wet method claims an advantage in time in not /taring to ivait 
to dry the carbon residue Itefore combustion and in the expense iwer tubes, 
especiallly if platinum is used. Whenever any number of detertninations 
are to be made in a day, several may be drying while one is being Inirned, 
so there is but little time saved 7idien proper apparatus is at hand. Accu- 
racy should not l^e sacfifced to expense and there is a decided opinion 
amongst many promiutnf chemists that the wet combustion method is de- 
cidedly inaccurate. The tendency to imperfefl combustion and the n'olu- 
tion of hydro-car/fon gasses are held accountaltle for these errors. ) 

D. — Purifying the Evolved Carbon Dioxide. 

First comes a Marchand tube, containing anhydrous copper 
sulphate to al>sorh hydrochloric acid which is followed by a calcium 
chloride tube. 

MODIFICATIONS. 

The first limb of the first tube; contains anhydrous cupric sul- 
phate, the second liml) contains anhydrous cuprous chloride. This 
is followed by a tube containing dry calcium chloride. 

Between the two tubes used in the above modification, put a 
small tube containing 10 c. c. saturated silver sulphate in sulphuric 
acid. 

The first tube is filled with wet glass beads, this is followed by 
a calcium chloride tube, 

The first tube is lilled with a solution of silver sulphate in con- 
centrated sulphuric acid. This is followed by an empty U tube 
which in turn is followed by a tube containing anhydrous copper 
sulj)hate and lastly comes the calcium chloride tube. 

The first tul)e is a U tul)e containing anhydrous copper sulphate 
iuul cnj>n)us chloride, whic^h is followt^d by a sulphuric acid tube. 

First conies an empty bottle, second is a bottle containing py- 
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rogallic acid solution, third is the silver sulphate solution, fourth is 
a tube containing sulphuric acid. 

Nothing is used between the tube and tlie bulbs containing the 
barium hydroxide sohition used for absor[)tion. 

(The iit(}'ercfue in the solutions usrii for purifyini^ is due to thcvari 
ation in opinion as to the Itest method of remoinn^:^ any eholrinc or hydro- 
chhric acid which may come over from the combustion. ) 

K.— AnsOKPTlON AND WKK.HINCi OF TIIK CaKHON DlOXlDK. 

Absorb the carbon dioxide in a wtMghed I.eibig or Mohr l)ulb 
containing caustic potash soUilion. follow cd by weighed calcium 
chloride tube. The dilVrrence in weiiihl brforr and after absorption 
gives the weight of the carbon dioxide. 

iMODIFICATIONS. 

Absorb the carbon dioxide in a weigh«*d soda lime tid)e. 

Absorb the carbon dioxide in a potsssium hv<lratr bidb follow- 
ed by a calcium chloride tul)e and Leibig bulb <'ontaining sulj)huri(* 
acid. The three of which an? weighed before and after combustion. 

Absorb the carbon dioxide in a weighed potassium hydrate 
bulb, followed by a weighed sul|»huric acid bulb. 

Absorb the carbon dioxide in a potas.-.ium hydrate bulb, lol 
lowed by a tube containing dried potas.sium hy<lratr. 

Absorb the carbon dioxide in a bulb fontaininiL^ barium hv 
droxide solution (25 grams in r litre of water). Filter rapidlv. usiujn 
suction, burn in a murtle, in a |)latinum crucible until white, and 
weigh as barium carbonate. 

Absorb the carbon dioxide in a 10 i)ulb absorj)tion tub<* con- 
taining 100 c. c. bariinn hydroxide. In cxtrfmcly a<vurate leases it 
is necessary to dissolve the barium <arbonat(r in hvdn»chloric acid 
and determine the sulphur, as some sulphur is always carried over. 
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PROCEEDINGS OF THE METALLURGICAL SECTION. 

HERBERT E. FIELD. Secretary. 

Standard Methods for Analvsikg Iron* 

GRAPHITIC CARBON. 

The term graphitic carbon in ordinary iron parlance, includes 
temper rarbon iM\d it m not |3ossible to separate the two by die mi* 
cal means* The distinction between ihem is one of structure* 
Chemical analysis at present confines itself to a separation of the 
ciirlion into two divisions, graphite and combined carbon. In cast 
iron the combined carbon is generally determined by subtracting 
the graphitic carbon from tlie total carbon* The line separating the 
combined from the graphitic carbon is somewhat indistinct. Dif* 
fert-nt acids and different strengths of the same acid give different 
percentages of graphitic carbon* There is a fine opportunity here 
for a standardizing^ committee to fix an arbitrary rule as to the kind 
and strength of acid used in determining the graphitic carbon in 
iron. There are probably two reasons for this variation in the ac* 
tion of acids upon the graphitic carbon. The best known reason is 
the fact that the combined carbon includes a carbide which is only 
partially decomposed by hydrochloric acid, but Is entirely decom- 
posed by nitric acid* Irons containing this carbide carbon always 
give higher results when treated with hydrochloric acid than when 
nitric acid has been used as the solvent The second reason is due 
to the fact that the dit!erent strengths of acids have different effects 
upon groups of carbon puriicles which probably form a transition 
between the combined and temper carbon. 

White or chilled irons show the greatest diflTerence when 
treated with hydrochloric and nitric acid, This is due to the fact 
that the carbide carbon in white iron greatly exceeds that in grey 
iron* A recent work on iron analysis makes the following state- 
ment: *'The use of nitric acid is preferable with grey iron low in 
combined carbon, while hydrochloric acid is better for white iron 
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hij^h in combined carbon." This is just opposite to what those 
familiar with the analysis of white and chilled iron have found. By 
far the larger number of methods examined now use nitric acid, but 
a considerable number still clinj^r to hydrochloric acid for the solution 
of ilw sample. 

A carl)ide of titanium undecomposed by hydrochloric acid is 
found in some pij^ iron. It is decomposed by nitric acid which 
gives another reason in favor of the latter as a solvent in graphite 
drtcrminations. 

The difference in the method of determining the amount of the 
separated carbon gives ri.se to another difference in procedure in 
<lrtermining grai)hite. Some burn the graphite in oxygen or by 
sulphuric acid and chromic acid, as nientioned under total carlH)n. 
Others weigh the carbon direct, while still others determine the 
aujoimt of carbon by weighing the carbonaceous residue, burning 
oil I In* carbon in a crucible and calling the difference graphite. 

.Several of the methods recommend the separation of the dril- 
lings with a magnet and determining the grai)hite in the portion 
vvhi' h a<lheres to the magnet. This procedure is incorrect for any 
n\ iIh- iron deternjinalions, l)ut it is especially so in the determina- 
iioii o( graphite. A \'ery much larger proi)ortion of the graphite 

I I Ml. un-^ in the part imattracled l)y the magnet. Some mix the 
•.;mip]<' \\\\\\ alcohol before witlxlrawing the portion for analysis in 
ifnUi In more thoroughly mix the free jL^raphite with the rest of the 
•iinpN'. 

OUTLINE 

MKSr STVA\ 

Solution of the sani}>]<'. 

I )issn]vc I gram ol drillini^s in 20 t\ c. nitric acid 1.20 sp. gr. 
\h d>MM(\\T]()XS. 

|)ivM)]\c I ^rani in ion c. c. nitri< arid 1.20 sp. gr. and add 2 
(Iin|i <.l.liydinllnnri«- acid. 

\h nlv I L;r;Hn in 40 c. c. nitric ac^id 1.13 sp. gr. 

|)r. nK' I L^rani in nitric^ at id 1.13 sp. gr. and add 3 or 4 c. c. 

III li\ di"llii'M i<- .M id. 

1 )i .niv* I L^iani in (u) c. c. nitric acid 1.135 sj). gr. boil keep- 
i|||i \(iluiii< ( (iiistaiit. 
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Dissolve I gram in a (2 to 3) solution of nitric acid and add r 
c. c. hydrofluoric acid. 

Dissolve 2 grams in 40 c. c. nitric acid 1.20. 

Dissolve 2 grams in 100 c. c. nitric acid 1.135 ^P* K^* *^^^^^ '*^^^^^ 
3 c. c. hydrofluoric acid. 

Dissolve 5 grams in 125 c. c. nitric acitl i.i3S|>. gr. antl add 
IOC c. hydrofluoric acid 

Dissolve I gram in 100 c. c. tlilute hydrochloric acid. 

Dissolve 2 grams in 50 c. c. hydrochloric acid 1.12 sp. gr. 

Dissolve 1 gram in 40 c. c. hydrochloric acid (i tt) i) for soft 
iron and in 20 c. c. nitric acid 1.20 sj). gr. for hard irons. 

( Nit He acid / . rj s/>. i:;r. is in common use liue to the fuel that it 
retains a eonsiderahle amount of the silicon dioxide in solution and thus 
renders the Jilterin;^ 0/ the i:;ra/>hite easier. Some results frequently t/uoted 
of T. M. Drown A. /. J/. A. I'oL ////. 7/, hear directly on this 
step. The 7idiite and i^rey parts of the same sample "were treated with 
hydrochloric and nitric acids with followin\:^ results. Pissohnr in hydro- 
chloric acid 1 .20, dii^ested at moderate heat^ ceaporate to dryness, take up 
in hydrochloric acid, loash with water ^ sodic hydrate , alcohol antl ether. 
Grey part [:;ave percent of \:;raphitic carbon 2 S'4. The white part j^inr 
percent of graphitic carbon I .^^ 1 , 1.47. Wlicn the samples were boiled 
briskly loith hydrochloric acid for one half hour and washed as above, 
pry part \:;ave 2,46 and 2.J0 :^raphitic carbon: the "white part \;;ave .2) 
and .2j \;raphitic carbon Treat with an excess of nitric acid 1 ,2j and 
when action ceases add hydrochloric acid nuiporate to dryness and proceed 
as ahiree. (irey part i:^ave 2. jj [graphite; the white part i:;ave .06 .oj 
ji^raphitic carbon. The results show very plainly that some standard 
should be adopted as to the hind and stren\;th of acids and time of boilin;^. 
The above is not an exceptional instance as those who have experience 
in analysis of hanl iron can testify. ) 

SECOND STEP. 

Filtering the (iraphite. 

A. — For combu.stion and weighing as carbon dioxide. 

Filter on the same platinum boat or tube as described under 
Total Carbon. 
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MODIFICATIONS. 

Filter on an asbestos plug for Shinier combustion apparatus. 

Filter on a Gooch crucible with asbestos felt for Shinier com- 
•bustion crucible. 

B. — For dire<5l weighing as graphite. 

Filter through a weighed Gooch crucible. 

MODIFICATIONS. 

Filter through tared filters, placing the filters in separate fun- 
nels and pouring the filtrate and washings from the graphite residue 
through the second filter. 

Filter through two counterpoised filters folded together. 

C. — For burning off" the graphite in the crucible and deter- 
mining it by loss of weight. 

Filter on a Gooch crucible, weigh the dried residue, burn off 
the carbon, and call the difference graphite. 

MODIFICATIONS. 

Filter on a Gooch crucible, using a paper disk in place ol as- 
bestos, weigh crucible with and without the disk. 

Filter on an asbestos plug, transfer to a platinum crucible, dry 
•and weigh, and determine the graphite by the difference in weight. 

Transfer the tared filter mentioned in B to a platinum crucible 
and weigh. Burn olf the carbon and determine the graphite by 
difference. 

THIRD STEP. 

Washing the graphite. 

Wash the residue with hot dilute hydrochloric acid, then with 
hot Cciustic potash solution, then with dilulc hydrochloric acid, ami 
finally with water. 

MODIFICATIONS. 

Wash with hyilrochloric acid, caustic |)otash, alcohol, ether, 
and water. 

Wash with 10 percent, nitric acid, anil then with hot vv;iter. 
Wash once with dilute nitric acid, thrice with hot water, twice 
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with zo per cent, caustic potash solution, thrice with hot water, 
twice with hot dilute hydrochloric acidj thrice with hot water, and 
twice with ether. 

Wash thrice with hot water, twice with hydrochloric acid( i* i) 
ODCe with water, twice with ammonia ( 1-3) twice with hydrochlo- 
ric acid, five times with water. 

Wash with water and hydrochloric acid alternately, then with 
ammonia iind water alternately and then with water- 
Wash with water, then with hot hydrochloric acid, then with 
hot water, thi-*n with 5 per cent, ammonia until washings are color- 
less, then with water till free from ammonia and hnally with a mix- 
ture of alcohol and ethen 

Wash with dilute hydrochloric acid, then with 10 per cent, 
caustic potash solution, then with hydrochloric add, then with 
whaler and finally with ether* 

Wash the precipitate from the double balanced filter into a beak- 
er add 10 c, c. of aqua regia, boil, filter on same papers and wash 
with water. Wash again in the same beaker, add onL'-fourth of a 
stick of caustic potash, boil, filter on the same filter and wash with 
water. 

(The varwm methods ^/washing have in view ike removing ofany 
solid or iii/uifi hydr&cark>HS which are supposed to be insoluble in water 

almie. Ihlassium and sodium hydrate are used to dissolve any silica 
whtch might t'log fke jiiier or prei*eni a einnpleie washings IVhen ttitrie 
add is used as a sohent the hydroearbons are supposed to be eimlved 0r 
dissoltYd, Some 0/ the methods for direct weighing wash the residue on a 
weiglmi Gooch crucible with sufficient at id and alkali to cause a vana* 
tian in ^tfeight of the asbestos used and thus introtiuce an error ^) 

FOURTH STEP. 

Determination of the Graphite* 



A. — By estimating the evolved Carbon Dioxide. 

The graphite on a boat, crucible or plug is transferred to a 

combustion apparatus and determined by the methods shown under 
Total Carbon, 
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B. — By direct weighing of the Graphite. 

Weigh the graphite- whit h has hceii filtered onto a weighed 
G<K>(:h crucible, the silicon having been destroyed by hydrofluoric 
or caU-">ticpotasii. 

MODIFICATIONS. 

Weigh the carbon on counlorpoist-d filters. The difference in 
the weight between the filter containing the carbon and its count- 
erpoise, e(iuals the weight of gra{jhite. 

C. — By (htt'erence in weight between the carl>onaceous matter 
and the residue left after burning otf the carbon in air. 

Weii;h the < arbon.iceous matter on a (iooch crucible which has 
l»e(n dried at 115 C, burn off the (arbonaceous matter; 97 |)er 
cent. <»f the difference in weigiit e(]u.ils the weight of graphite. 

MnDII-irATJoNS. 

W< igh the residue (Ml tared filters. The difference in weight 
miiHis tlir Wright of the n sidue left after combustion of pai)er con- 
lainiuL: the i^raphite is railed graphite. 

The weight (»1 the resiihn- on < "looi h crucil.)le with paper disk 
minus the ueigiil of the criui!)l<' and the di>k etjuals the vveioht of 
the (arbonaceous mailer. lUirn (.tf ihe cari)onace'ous matter and 
wci^h ihe resitjue. Subtract the weiglit of the crucible without the 
disk and the remainder equals th*- weight ^4 the residue not graph- 
ite. Subtract this from the weight of the carbonaceous matter and 
the dilfereiue in weight <(|n.iU graphite. 

Weigh the (Mri)()n on ashe^lo j)'.u|Li iii |)latinuni ci ucible, burn 
oil the carb(»nareous matter, diltirence in weight is called gra[)hite. 

The lemprrature to which the carboiUKHOus residue was heat- 
ed variecl irom c;6 to i 2«./' C. 

( D'lr Si' i\i//iif iii/rJ inctlbhis i>f 7k'( ii^/iifi^ the i:;raphiic art' not ion- 
siJrrrJ lU'i unitr I'x )ihin\ duthoritii s. It auu a ifiicst'nni u^Iwthcr it 
iCi^iiLl /vA'-OvWc t,) ihi-.^pt '''!(' oj tJu's< ni -t/io-ts iii </ stiifii/ani 07i>in,\:[ to the 
liUl flhit thr ii::u)\uy T'liri, s icifh the J:ff\rcnt h'uiit of iron analyzed,) 
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PROCEEDINGS OF THE METALLURGICAL SECTION. 

HERBERT E. FIELD. Sklkktarv, 
Standard Methods for Analysing Iron, 

COMBINED CARBON, 

Authorities agree that an accurate determination ^( combined 
carbon in iron by £tie color method is pra<51ically impossible and 
state that the total carlx>n should be determined by combustion and 
the ijraphite by combustion, and the difference called combined 
carbon. 

A considerable number of the methods examined stated that 
ihtf color nicthixl was used for ihe determination of combined car- 
bon in iron. The number who gave a detailed description of this 
method was insufficient to warrant an outline being made. The 
color method for combined carbon is valuable solely as an indica- 
tor ol the percentage ot carbon in steel and is accurate only when 
ihe standards used are of the same percentag'e and kind as the 
sample under analysis* It woukl l:>e impossible for a laborator\' to 
have a sufficient number ofsta'^dirds of cast iron to make this pro- 
cess accurate* 

It is now well known that the color method depends upon the 
amount of combined carbon in two conditions. The so-called hard- 
ening carbon and the carbide carbon. The coloring power of thr.se 
two diflfer and if we strike an average of what authorities i^ay on 
this matter, it is probuble that the carbide oirbon exerts twice the 
coloring powder of the hardening carbon. When one considers that 
the ratio between these forms of carbon depends upon the rate ut 
cooling between certain temperatures it \rill be readily seen how 
difficult it would be to get anything like uniform percentages in a 
material such ;is cast iron. 

It would seem therefore that great as the advantage might be 
that it would be jvractically impossible for a committee to adopt 
such a method for a standard in the analsls of cast iron. 
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PROCEEDINGS OF THE AMERICAN COMMITTEE ON 
\ STANDARD SPEanCATlONS FOR CAST IRON 
■ AND FINISHED CASTINGS. 

H The meeting of organkation of this committee was duly held 

H in Philadelphia on April 25 as announced^ 23 members being pres- 
ent, and 18 having sent letters of regret Mr. Walter Wood, 
chairman, in his opening address reviewed at length the history of 
the movement toward belter methods of judging cast iron and fin- 
ished castings. He further described the action of the Congress at 
Bu da- Pest when this question was brought before its notice, and 
finally the present status so far as Americans concerned. Prof Ed* 
gar Marburg, the Secretary of the American Society for testing 
Malcrials, who was present by invitation, also explained the posi* 
tion of the committee in relation to the various phases of the gener- 
al problem* and a general discussion followed, participated in by 
Messrs Wood, Marburg, Colby, Cook* Fields Kinkead^ Outer- 
bridge, Saunders, Souther, Touceda, Zehnder, and Moldenke, 

A great number of points were brought outj among which the 
following may be mentioned. In the proposed pipe specifications 
it was urged to put in a clause limiting the sulphur contents, the 
erratic behavior of pipe with excessive amounts of this element, 
while passing tests of strength and soundness seeming to necessitate 
it. The representatives of pig iron were heartily in accord with the 
proposed standardisation of the methods of buying and selling this 
material on chemical requirements, ft wiis brought out that this 
method was now almost universal, that while the smaller foundries 
were still calling for grades, yet they also were gradually specifying 
chemical limits, and that it would be only a question of a short time 
when grade numbers would be obsolete. It was the sense of the 
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meeting that in regard to pig iron a suitable sub-committee should 
draw up specifications for the proper taking of samples, also if pos- 
sible work on standardization of methods of analysis of these 
samples, to fix the limits of variation from the specified composition 
allowable, and to leave the fixing of chemical requirements for the 
different classes of castings to the respective sub-committees on 
those branches. 

It was interesting to note the unanimity with which the repre- 
sentatives of pig iron and the buying interests alike desired the 
speedy consummation of this work of standardization; the varied 
requirements, limits of variation allowed, and occasionally very 
poor methods of sampling creating confusion and trouble for the 
parties of both parts, most of which could be thus avoided, even 
though at the present time this is nothing to what the old grading 
methods were chargeable with. 

On the subject of pipe it was brought out that very little diffi- 
culty would be experienced, as this subject was practically shaped 
up by the various associations interested. It would then remain for 
our committee to adapt the results at hand to the requirements of 
international trade, and in this the assurance was given that the 
contestants for the world's markets are quite ready to co-operate. 

The same was brought out for the car wheel interests. The 
Rail Road, or buying interests, have long gotten the matter of car 
wheel specifications into definite shape, and as Europe is beginning 
to look more favorably upon cast iron wheels, for economic reasons, 
a sub-committee on this line of foundry produft would be expe<5led 
to take the work already done, and adapt it for international pur- 
poses, always remembering that American practice should be rep- 
resented in the specifiications to be prepared. 

Malleables, cylinders, electrical and machinery castings, as 
well as castings made from furnace iron, also came in for some dis- 
cussion. It was brought out that there were many varieties of 
work which required no specifications, such as stove and furnace 
castings, as they were bought for purposes other than strength and 
quality. When, of course, it came to radiators, or cast iron boiler 
parts, this was another matter, and these questions should be taken 
up in their turn further on. 

The general subject of the testing of cast iron was next taken 
up. It was the sense of the meeting that this important matter 
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should be gone into with a view of specifying clearly how cast iron 
should be handled in the testing machines, what tests were the best 
ones to make, and as much light to be given on the subject as possi- 
ble. The elaborate tests of the American Foundrymen^s Association 
were referred to and the specifications adopted by that association 
were explained by its secretary. It was showji that the actual limits 
for strength for the varitnis classes of casting were not givrn in 
these specifications, as it was felt that the consumers and others inter- 
estetl besides the fonndrymen should have a say in this. The Ameri- 
can Foundry men's Association would therefore gladly welcome ac- 
tion on these matters by the Internatioiud and American Suci^tits 
for testing materials, haviiig madt: the investigations in question 
tiuly with a view of bringing out tlie best methods of properly judg- 
ing cast iron on its merits, artd specifying how this should be done 
in the light of experience probably not available to others not in the 
actual performance of this kind of work. 

Finally it was resolved that all the w^ork should be done by 
sub-committees appointed by the chair. The classes to be taken 
up being as follows: — Pig Iron, Pipe, Cylinders, Car Wheels, 
Malleable Cast Iron, General Castings, and Methods of testing Cast 
Iron, 

As it is important to have some outline of the work ready for 
discussion at the coming convention of the American Society for 
testing Materials, to be held at the Delaware Water Gap, July i, 2, 
and 3, it is expected that the chairmen of the various committees 
will draw up memoranda of the specifications, as they understand 
them to be necessary , Then they can as soon as possible, send 
these memoranda to the members, of their committee for criticism, 
revision and enlargement. After heiiniig from all the members, it 
is desired that the chairmen give their summary to the Secretary 
of the general committee for preparation for the convention^ as well 
as for transmittal to the full membership of the committee for further 
discussion and criticism. When finally all this matter is in, it will 
be referred back to the respe<5live cliairmen for discussion and 
final shaping up by the respective committees, and then reported 
to the full committee for adoption and transmittal to American body 
for ratification and promulgation as the American Specifications lor 
the testing of cast iron and finished aistings* It then becomes a 
matter for International Conference. 
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The following are the committees appointed by the chair- 
man, Mr. Walter Wood: 

PIG IRON 
Mr. Edgar S. Cook, Warwick Iron & Steel Co., Chairman. 
Mr. Hugh W. Adams, Sloss-Sheffield Iron & Steel Co. 
Mr. George H. Eldredge, B. Nicoll & Co. 

Mr. Frederick A. Flather, International Harvester Co., Chicago, 111. 
Mr. Wm, Gerhauser, Superior Charcoal Iron Co, 
Mr. W. W. Hearne, Matthew Addy & Co. 
Mr. W. G. Scott, J.I. Case Threshing Machine Co. 
Mr. C. H. Zehnder. Rogers, Brown & Co. 

PIPE. 
Mr. Walter Wood, R. D. Wood & Co., Chairman, 
Mr. H. A. Croxton, The Massillon Iron & Steel Co, 
Mr. J. K. Dimniick, Dimmick Pipe Co. 
Mr. L. R. Lemoine, U.S. Cast Iron Pipe Co. 
Mr. W, R. Webster, Consulting Engineer. 

CYLINDERS. 

Mr. H. V. Wille, Baldwin Locomotive Works, Chairman. 
Mr. J. F. Kinkead, American Locomotive Works, 
Mr. P. Krcuzpointner, Pennsylvania Rail Road, 
Mr. E. R. Wood Jr., R. D. Wood & Co. 

CAR WHEELS. 
Or. Chas. B. Dudley, Pennsylvania Rail Road. Chairman, 
Mr. G<o. M. Davidson, C, & N, W. Railway. 
.Mr. R. Job, P. & R. Rail Road. 
Mr Win. W. Lobdell, Lobdell Car Wheel Co, 
Mr . A. A. Outerbridge Jr., Wm. Sellers & Co, 
Ml . r. W. Sherman, Pennsylvania Malleable Co. 
Ml A. W. Slocuni, Keystone Car Wheel Co. 
Ml < \l. Vannier, Griffin Wheel Co. 

MALLEABLE CAST IRON. 
Ml SfanN-y G. Flaj^g Jr., Stanley G. Flagg & Co., Chairman, 
Ml H !•:. Diller, Western Electric Co. 

Ill |'i/li.«i<l Moldenke, American Foundrymen's Association. 
Ml '* n .StiipakofT, German-American Society of Technologists. 
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GENERAL CASTINGS. 
Mr* Thos. D. West, Thos. D. West Foundry Co., Chairman. 
Mr, Jas. A, Beckett. W* A, Wood Mower & Reaper Co. 
Mr. L. Mi Fenner* New York Air Brake Co. 
Mr. P. S. Hiklreth, Consulting Engineer. 
Mr. A. E. Loudon, Associated Foundry Foreman. 
Mr. R S. MacPhcrran. All is -Chalmers Co. 
Mr. David Reid, American Machine Co, 
Mr. W. M. Saumlers, Consulting Metallurgist. 
Mr. B» Viola, German -American Society of Technologists. 

TESTING CAST IRON. 
Mn Henry Souther, Consulting MetalUirgist» Chairman . 
Mr. Jos. W- Bramw^ell^ Falkenau- Sinclair Machine Co, 
Mr. W. DuComb, Riehle Bros. Testing Machine Co, 
Mr. H* E. Field, Farrell Foundry' 8i Machine Co* 
Prof- Wm* K. Hatt, Purdue University. 
Mr. J. C. Hcnshaw. N. S. Bartlett & Co- 
ProL G. Lanza, Mass. Inst* of Technology. 
Mr. Edward Schroeder, with Dr. Chas, F. McKennap 
Prot H. W* Spangler, University of Pennsylvania. 
Mr. Enrique Touceda. Consulting Metallurgist. 

It was further stated that the Geneml Committee would be 
to add further names to their number and all members were 
[juested to ft^l free to suggest any names th^t they felt wouW 
add strength to the committee. The Chairman was given the 
authority to assign any new members to any contmittee that he felt 
desirable. 



PROCEEDINGS OF THE NEW ENGLAND FOUNDRY- 
MEN*S ASSOCIATION. 

TAe Iran Age^ April i6. The monthly meeting of the New 
England Foundry men's Association was held at Hotel Essvx, Bos- 
ton, Wednesday, April 8* There was a large attendance, more 
than the usual number of members being attracted by the promised 
papers and by the iact tliai they had matters of importance to dis- 
cuss, Henry A* Carf>enter, of Providence, the president of the 
association, was in the chair, A brief business meeting was hrst on 
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the programme, at which two new members were elected— the 
Starkweather & Williams Company of Providence. R. I., and 
Henry Souther, of Hartford, Conn. Two papers were read, one at 
the close of the business meeting, before dinner, by O. C. Barrows, 
accountant for the A. Carpenter & Sons Foundry Company, of 
Providence, on **Foundry Accounting and Methods of Estimating 
Costs of Castings, '* and the other, after dinner, by F. T. Towne of 
the Yale & Towne Mfg. Company, of Stamford, Conn., president 
of the National Founders' Association, .on ' The Labor Situation in 
Our Foundries.** Naturally both papers were heard with deepest 
interest. Mr. Barrows illustrated with a series of cards used in his 
cost system; copies of which were given each of the members pres- 
ent. It was voted by the association to print this paper in full for 
circulation, including the illustrating cards. 



PRCX3EEDINGS OF THE PHILADELPHIA FOUNDRY- 
MEN^ ASSOC3ATION- 

The Iron Age, April 9. The regular one hundred and twenty- 
seventh meeting of the Philadelphia Foundrymen*s Association was 
held at the Manufacturers* Club in that city, Wednesday evening, 
April I. 

President Devlin, after calling the meeting to order, an- 
nounced in a few words the death of Thomas L Rankin, the late 
[jresident of the association, who died suddenly on March 22, from 
complications resulting from a surgical operation. Mr. Rankin 
was a man of high integrity, sterling worth and exemplary charac- 
ti-r, and his loss will be greatly felt by the association. Eulogistic 
n-marks were also made by Josiah Thompson, W. H. Ridgway, 
1 lorace Evans and others after which it was moved that a com- 
mittee be appointed to prepare suitable resolutions of regret to be 
pntscntedto the late Mr. Rankin*s family and to his former em ploy- 
<rH, tlie Abram Cox Stove Company, and to be inscribed on the 
minutes of the association. The motion being unanimously passed, 
tin* pn-sident appointed the following committee: Josiah Thompson, 
O. J. Ward, Thos. J. Kelly, Howard Evans. They will report at 
fl*<- n«rxt meeting. 

The report of the treasurer, showing a balance of $2101 on hand, 
yjili all bills paid, was read, and there being no other business be- 
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fore the association, the paper for the evening was announced, the 
subject being **The Schwartz Melting and Refining Furnace*' by 
Edward H. Schwartz, Chicago, 111. In Mr. Schwartz's absence 
the paper was read by Geo. C. Davis. It was illustrated by lantern 
slides. 

There being no discussion on the subject, the programme was 
proceeded with, and portions of a paper entitled * 'Melting Steel 
with Cast Iron," by R. P. Cumningham, Holyoke, Mass., were 
read after which the meeting adjourned. 
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AOD PROOF AND REFRACTORY VARIETIES OF CAST 

IRON- 



Eisenzeitung, Nos. i and 2. The German Metallurgical 
Engineer, Carl Rott/ writes on a subject which has troubled many 
of our manufacturers of this country also. In the evolution of 
foundry mixtures intended to produce iron which would be acid 
proof, as well as castings which could resist the application of heat 
to the greatest degree possible, the controlling idea has been the 
elimination of the ingredients which tend to reduce the resisting 
power of the materials to heat or chemical action, as the case might 
be. Thus for acid proof castings it is essential to have irons as low 
in sulphur and phosphorus as possible; then also the Carbon should 
be in the combined form to as great an extent as may be safely 
allowed. Mineral and vegetable acids affect irons readily which 
have high sulphur and graphite contents. Silicon and manganese 
do not seem to be affected as much. Here is the composition of 
good irons of this kind : Silicon 0.8 to 2.0 ; phosphorus 0.4-0.6 ; 
sulphur .02-. 03 ; manganese 1.0-2.0, and total carbon 3.0.3.5 per 
cent. • Makers of pumps for mining purposes or where there is 
acidulated water coming from factorfes would do well to make a note 
of thb. It is important to have clean coke, furnace iron would be 
better, as it is freer from oxidation. Where the castings are not to 
be machined the fracture may be mottled to nearly white ; where 
machining is done the grain should be as close and fine as may be 
allowable. To help a little in the latter case an annealing of 24 
hours can be used with advantage. Now as to the refractory cast- 
ings. This, Mr. Rott thinks, is not so difficult a problem. A low 



sulphur contents is essential ; phosphorus may be normal and 
manganese low. It is well to have low silicon and carbon. Scrap 
steel is therefore a good admixture. Here is ^ typical annalysis : 
Silicon 1.8 ; phosphorus 0.7 ; sulphur .03 ; manganese 0.6, and 
total carbon 2.9 per cent. Melt hot and vent the molds well. Mr. 
Rott concludes his article by warning German foundrymen from 
adopting so-called American processes, as they are sure to find 
upon trial under the different conditions existing in the Fatherland. 
The few processes he describes turn out to be the ones we have 
branded as frauds over here ourselves. 



FOUNDRY IRON AND MELTING METHODS. 

Stahl und Risen, Jan. ist. In an address under above title, and 
delivered before the Iron and Steel Association of Upper Silesia, 
General Manager Grau gives a very interesting picture of the 
foundry industry of Germany. After discussing the methods used 
for the production of foundry irons at the furnace he takes up the 
foundry. He claims that all German foundry irons are good, 
which is news to us here who have been led to believe quite the 
contrary. He explains this, however, by stating that the high 
phosphorus ores are all bought up for steel making, which leaves 
only the purer ones for the foundry. Fortunate German foundry- 
men ! We Americans would be apt to discount any such optimistic 
views when coming from a blast furnace owner. In discussing 
cupolas it is held that nearly all the intended improvements are in 
the (iiroction of saving coke. This circumstance Mr. Grau says 
should make us careful to observe whether the saving of the coke 
is not (Counterbalanced by an equivalent oxidation of the metal in 
ihr removal of parts of its silicon and manganese. The result he 
thinkH would be excessively hard iron. The proper way to 
economize coke is in preheating the blast by the hot gases passing 
out of the cupola. We are warned, however, to look out for the 
oxidixinji effe<5l of a warm blast. Mr. Grau also advises that the 
tUYcreH Ik* kept above the bottom as much as possible to avoid a 
dlltKM l>last of air on the melted bath. An alternative would be 
tKo addition of the forehearth. This forehearth, however, the 
W^urtr condemned on account of the tendency to chill the iron 
Uml, iMi h<* claims, the promotion of an ununiform mixture. The 
i|j(y|ee jj[lv<:n would then seem to lean toward the retention of large 




30 dies of melted metal in the cupola — in other words the Bessemer 
Works Cupola process, a process which is found undesirable for 
foundry work here, preferring as we do to tap often and ilH bull 
ladles to get good mixtures, plenty of coke being used lo get good 
hot iron* In one respect » however, Mr Gmu is correct, and that 
IS the mistake in leaving the cupola tender or foondry foreman do 
the mixing. Once these gentlemen hit upon a mixture making 
nice smooth castings it is used indiscriminately for all purposes, 
whether the ca^^tings are heavy or small. The constitution of the 
irons used is not known nor the mistakes in grading which may 
have been made noted. Fortunately in our countr)' this is passing 
away, and many are tlie foremen who can sit down and figure out 
good mixtures for given purposes and know just what they are 
doing. Another point of interest is brought out by Mr. Grau w^hen 
he states that all parts of the mixture do not melt equally fast in 
the cupola and lience the irons poorer in phosphorus should be 
broken up into sniallor pieces. Finally stirring up the ladle before 
pouring large castings is recommended in order to get a uniformly 
mixed Iron. Mr Grau now turns to the political side of the foundry 
question and explains wliy American agricultural machinery is ex- 
ported to Germany in such enormous quantities. He says that 
this machinery is unquestionably superior m quality to theirs and 
this is only due to the enormous production of the individual ex* 
porting foundries of America. The sharp inspection before ship- 
ping* the organization of the founders for this work and the sele^lion 
of men who are educated for their work make this excellence of 
product possible, and the commentary is that Germany should do 
likewise. Mr Grau advocates a sort of foundry trust with head- 
quarters to receive all orders, which are to be distributed to their 
works best able to produce the desired castings. Standardization 
of agricultural castings as well as strength of the iron in them should 
be sought for. American foundry practice is held up as an example 
in this respect which should be followed. 



IMPROVEMENTS IN CUPOLAS. 
TAe Foundry, Febrimry. Dr. Edward Kirk reviews the history 
of cupola construction, beginning with the early stationary bottom 

draw front apparatus, built upon a stone foundation three or four 
(eel high or else upon a hollow foundation with a cast iron plate to 



top it. The casings were made of cast iron, the lining was arched 
over the front and the opening closed with an iron apron fastened 
to the casings and lined temporarily with loam to keep it from 
burning out. A small opening in the apron served as a tap hole. 
This peculiar style of old fashioned, cupola is described at length by 
Dr. Kirk and may still be seen in a Baltiniore foundry, where, they 
have held their own sinee 1813. The difficulty with this style of 
cupola is to get out the refuse, slag, etc. , after the heat was finished. 
The moment the cold air entered everything chilled and had to be 
sledged off. The drop bottom was a great improvement It was 
supposed to come from New England, and is said to be an Ameri- 
can invention. It was introduced about fifty years ago and. took a 
long time to become generally adopted. In olden days the stacks 
of the cupolas were made larger than the crucible, the casings con- 
sisted of cast iron stacks held in place by wrought iron bands, and 
eight feet was considered a high cupola. Blast was admitted 
through two tuyeres opposite each other and the melting was 
necessarily slow. The various improvements in the location and 
shape of tuyeres are now enumerated, and Mr. Mckenzie's radical 
departure in this line explained. This was the ten hour cupola. 
His idea was to abandon the driving of blast, to the centre in the 
shape of two small jets of air, and substitute therefor a wind box 
with a lot of tuyere openings which gave quantity of air rather than 
intensity. Next came the Lawrence, Pevie and Dougherty cupolas, 
all of them having special merits over the old and each other. 
Colliau's plain round cupola followed all the, above in 1874 and 
from all possible shapes cupola design got back to the style of 40 
years ago. After numerous changes the modern cupola is back to 
the old form, but much improved in its details and general adapta- 
tions to modern requirements. Dr. Kirk • advises foundrymen to 
buy the cupolas now made by regular manufacturers rather than to 
construct them at the place. 

THE FOUNDRIES OF THE U S- AND CANADA- 

The Foundry, February. The foundry trade is greatly indebted 
to 'The Foundry" for its -"^^k in compilinjj accurate lists of all 
the foundries in this country. On January i, 1902, there were 
4,615 of them. The capacity is fully thirty per cent, above what 
it was two years ago. Such has been the remarkable activity, of 



this industry oflate, Pennsylvania, New York, Ohiu, Illinois and 
Michigan contain 2,269 foundries, or nearly one-haU" of the trade. 
New York has most of the brass foundries, Pennsylvania being first 
in those of iron. There are now 107 '* malleable'* foundries, 
Illinois leading the rest with 18, Pennsylvania coming next with 16. 
The capacity of the old plants has been largely increased. In steel 
casting plants Pennsylvania leads with 29 establishments, or 40 ^ 
of the total number. Chicago still maintains the leadership of the 
world in having the greatest number of foundries within its confines, 
though Philadelphia has the greatest variety of them, Pittsburg 
coming third. The article concludes with a list of foundry consoli- 
dations recently consummated. 



FOUNDRY DEVELOPMENT IN THE PAST TWO 

YEARS. 
TAe Iron Tratk Review, Januar>' 16. In an editorial on the above 
subject attention is called to the remarkable growth of the foundry 
industry in this country. Existing plants have been enlarged and 
new ones built by the score. The cause of all this is the enormous 
home demands for castings going into machinery of all kinds. Not 
only the regular jobbing foundries have been running very full, but 
light gray casting, malleables and steel have been in requisition in 
unheard of quandties, * Teuton's List," the acknowledged authority 
on the statistical side of the subject, summarizes the iron foundries 
fxistingat the present day in the United States at 4,615, a gain of 
470 in two years. Add to this 875 brass foundries, and we have a 
total of 5,490 foundries of all kinds. There are now 107 malleable 
foundries, 72 steel foundries, and 269 stove foundries, Canada has 
501 iron and 26 brass foundries, which shows a looking up of the 
trade in that country. The principal hold of the trade is in the 
States touching the great lakes. The outlook for continued pros- 
perity is good and a year of extensive operations is predicted. 



CAR WHEELS, THE ALLEGED DECADENCE OR 

The Iron Trade RcivieiiK January 2. Mr. Willian* Fawcett dis* 
cusses the reported dissatisfaction wnth the cast iron C2T wheel 
when used in very heavy freight service. It ^eems that the 
officials of some of the large railroads think that car wheel makers 
cQuld do much better than they are^ and thus produce ^wheels with 



greater life under the heavy cars put out at present It is further 
claimed that our wheels are gradually degenerating year after year, 
and the once magnificent specimen of iron is replaced by one com- 
paring very unfarorably with former days. Car wheel makers 
claim that they are getting too little money to turn out the best 
grade material. They sell wheels at $22.00 a ton and must take 
back an equal weight of scrap at $17.00. It is an injustic to exped 
the makers of good wheels to take back and use scrap coming 
from everybody. Again Mr. Fawcett holds that to get the best 
results only a limited proportion of scrap should be used, and 
melted with the highest grades of irons low in phosphorus and 
sulphur. In fact the phosphorus contents should not be allowed to 
run over 0.325 in any wheel, and similarly sulphur not over 0.07. 
An originally good wheel when remelted increases in sulphur, and 
as this remelting proceeds ad infinitum, with intervals of 5 to 7 
years, the iron must naturally become more and more charged with 
sulphur, and hence be poorer in good qualities. A plea is finally 
made for relief from onerous specifications. 



THE CONDITION OF SIUCON IN CAST IRON* 

Stahl und Eisen, February 15. Mons. P. Lebeau discusses this 
question in the ' *Comptes rendus. " He claims that the theories 
advanced by previous investigators are faulty, and gives a number 
of experiments to prove that all the silicon present in cast iron and 
low silicon ferrosilicon is there as SiFe 2. First of all he got 
some silicon powder and treated it with nitric acid and also with 
the double chlorides of copper and potassium. It was not affe<5ied 
though remaining for 1 2 hours in contaft with each of these reagents. 
On the other hand cast iron treated thus gave a residue in which qO 
pure silicon could be found. There is no question therefore but 
that all the silicon present is in combination, and this was afterwards 
proved to be a silicon iron compound. To test the permanency of 
this compound SiFe2 it was melted with silver, in which it dissolved 
After cooling the alloy it wiis dissolved in nitric acid and the residue 
again gave the silicon iron compound. The solution contained no 
trace of iron or silicon. The alloy of silver and silicon-iron was 
placed in the electric furnace and the silver volatilized at the melt- 
ing point of cast iron. Crystals of silicon -iron were left behind 
again. This is all additional proof that the same compound is th^ 



one existing in cast iron. Mr. Lebeuu concludes that lliis com- 
pound is dissolved in the excels of iron present in cast iron and the 
whole iTiateritiJ upon setting becomes a homogeneous mass so far as 
the silison is concerned. 



METALLOGRAPHY IN CAR WHEEL MANUFACTURE. 

The /nm Agi\ I thruary so Mr. A. W, VVliitney discusses the 
recent articles which kive appeared on the car wheel, its decadence, 
merits* etc. He objects to Mr, Fawcett*s sulphur and phosphorus 
limits^ claiming that good wheels can be made with sulphur as high 
as o>io and phosphorus 0.40, while neither low phosphorus nor the 
steel percentage in the wheel is a safe cnterion of the quality of the 
product Mn Whitney also holds that Mr. Slocum*s dictum that 
no satisfactory wheel can be produced without using at least some 
old wheels is beside the mark, and gives instances where he made 
car wheels of only pig iron which were perfectly satisfactory, A 
more careful study of the structure is reqidred, and this is connec- 
tion with the chemical constitution should give wheel makers ideas 
for the betterment of the material. Mr, Whitney holds therefore 
that microscopical examinations shoidd be mkde of the luetal in 
order to study its pecu!iarities. Six ilhistr aliens are given w^hich 
show hard and other cast irons when photographed under the 
microscope. It is safe to add that much more must be done in the 
metallography of cast iron before it can be made available to the 
founder as an additional method of studv in his taade. 



THE INFLUENCE OF PROPER CUPOLA PRACTICE 

ON THE COMPOSITION OF CASTINGS. 
The F0um^r}\ August. Mr. F, W- Stickle discusses this question 

from a practical standpoint. The contact of the iron witb the fuel, 
the amount of air used, and other conditions are so influential that 
the same mixture produces altogether different kinds of castings on 
different occasions. This Mr. Stickle discovered before he knew 
anything about the chemistry of the foundry. He thinks that it is 
necessary to hold the cupola up to the proper lines determined by 
experiment, and turun it carefully in order to get castings of profjc-r 
composition and physical qualities from proper mixtures* 

PHOSPHOR BRONZE FOR HYDRAULIC CASTINGS, 

The Brasi Founder and Finiskcr, July 15. Mr. E. S, S perry 
writes on the above subject b the * 'Aluminum World,*' to remove 
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some of the misconceptions in regard to the making of castings to 
resist high pressure, so far as metals other than iron are concerned. 
It is a patent &ct that no matter what mixtures are used the ' cast- 
ings must be sound, for sweating through the pores of the metal 
must necessarily cause its rejection. The imperfections of sand 
castings consist of the existence of oxide and foreign matter, blow 
holes, shrinkage cracks and crystallization. Oxidation is perhaps 
most prominently seen in the aluminum alloys and hence this metal 
is avoided for the work under discussion. This trouble of dross 
being to some extent a mechanical one, suitable skim gates, gating 
from the bottom, and the addition of special risers will be found a 
great help. The best solution of the oxidation problem is the use 
of alloys which do not form injurious oxides when melted, and these 
are the phosphor-bronzes. The crystallization in a casting which 
produces spongy places when the metal has cooled are found most 
frequently in the alloys of copper with zinc, and copper, zinc and 
tin. Copper and tin alone makes an alloy fairly free from this 
trouble. Zinc is therefore to be avoided for pressure castings. 
Casting at a low temperature or in chills is to be recommended. 
Blow holes come from overheating the metal or letting it stand 
exposed to fire too long. The solution for trouble is obvious. 
Shrinkage cracks may be caused by too hard sand ramming, 
unyielding cores and imperpectly designed patterns. It is taught 
us by experience that phosphor-bronze makes the best all around 
metal for hydraulic work. The addition of phosphorus effects a 
removal of the film of oxide forming on the surface of the metal as 
well as that dissolved in it. The amount of phosphorus used where 
the alloy contains lo^to 12 per cent, of tin and risers are remelted 
should be about 0.25 per cent. With new metal o. 10 per cent, is 
sufficient for all purposes. When the tin goes above 1 2 per cent, 
reduce the percentage of phosphorus. Here is a new formula : 
For a tough alloy, copper 90 per cent.; tin 19.75 P^r cent; 
phosphorus 0.15 percent., or copper 91b. ; tin yi^. ; 5 per cent, 
phosphor-tin i^fl^- For a hard alloy, copper 87.50 per cent. ; tin 
12.25 P^^ cent. ; phosphorus 0.25 per cent., or copper S^^lb. ; tin 
H ft>- : 5 per cent, phosphor-tin }j lb. Keep lead and zinc out of 
the mixture. If the casting of phosphor-bronze leaks under 
pressure, dry it out and soak it while hot in melted parafine. This 
may close it up. 



POURING TEMPERATURE 

The Foundry, September. Mr. F, W. Stickle holds that the 
chemical composition of the mixture, the design of the casting, the 
management of the cupola, and the method of molding have much 
to do with the proper pouring temperature to be selected. The 
gating is also important. In general a casting which is to be 
finished is to be poured hot, as if poured too cold the difficulties 
coming from segregation may make the castings w^orthless, Mr. 
Stickle claims the iron coming from the cupola dull is in a difTerent 
condition from hot iron which has cooled down in the ladle. 
Silicon and manganese, in general, should not be necessarily high, 
as strength is thus sacrificed. 



THE DAY'S WORK. 

77//* frm Tradt Review, June \2. Mr. P, D* Wanner, in a paper 
read before the Philadelphia Foundry men's Association, dii?cusises 
this vexatious question* It seems that by general consent lo houns 
is considered a fair working day for store, shop, farm and mine, but 
of late labor agitations are trying to make an 8 hour day and are 
. using political weapons to enforce this, A bill has passed the 
House on May 20, 1902, requiring a clause in each contract to 
which the United States, the territories and the District of Colum- 
bia are a party, stipulating that the 8 hour day shall rule, and a 
forfeit of five dollars be imposed for each day per man working over 
this number of hours. It this bill passes the Senate, the President 
will sign it and then it remains to test its constitutionality. In the 
meantime it w^ill work much worry on the Government authorities^ 
and be an injustice to all men not fortunate enough to get Govern- 
ment jobs. Mr. Wanner holds that a nine hour day is a much 
better one than either the ro or 8, and gives better scope for 
eftective work. The average man is by nature lazy^ and works 
only as much as he has to to support life. To accumulate wealth 
as a nation; it must work, and every hour more of work daily, so 
much more wealth is produced. The highest wages are paid only 
where there is the most surplus product of labor* Reheve thb and 
you reduce the w igcs. The wealth producers are those who by 
their labor and intelligence with the use of so-ralled capital, call 
forth the various industrial enterprises. The lower strata bear the 
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upper, and have the privilege of going upward, but not all succeed. 
Mr. Wanner closes with a strong plea for the 9 hour day. Mr. 
Sterling, in discussing Mr. Wanner's paper, gave an instance in his 
own works where it had paid to gire a 9 hour day voluntarily in 
order to secure the proper kind of help. 



THE FIRST FOUNDRY IN AMERICA- 

From the daily press we hear that the Leonard family are to 
erect a memorial monument at Taunton, Msss , in honor of the 
first foundry built in America. It is to cost about $200,000. Mr. 
Lewis A. Leonard writes the '' American Machinist," "It is 
claimed for the Leonards that they were the first successful iron 
master of America. For eight or ten years previous to the building 
of the bloomery in Taunton a casting was made here and there. 
They had to do with many of these efforts. But that the iron 
business was put on a successful commercial basis at Taunton, Mass., 
by the two men whose memory it is proposed to honor is fi-eely 
admitted by'all who have carefully examined the earlier records of 
this industry." 

In the issue of October 2nd we find further : 

"At the Old Home Week exercises held this Summer at Car\'er, 
Mass., an interesting paper relating to the early history of the town 
was read, in which it was shown that, as far as is now known, the 
first aftual casting of iron in America was done there, the article 
produced being a teakettle. The first furnace was in operation in 
1735, and a second one was built in 1760, the latter date being that 
of the historic teakettle. The successor of this second furnace is 
still in operation, under the firm name of the Ellis Foundry Com- 
pany. Carver seems to have been the first home of a now prominent 
foundry. The Federal Furnace was established in 1793 and 
survived until 1841, when it was burned, the proprietors being 
Bowers & Pratt, who then moved to Boston and established the 
Highland Foundry at Roxbury. Another Pratt established a 
furnace at Wenhcm, Mass., the same year, and his son later 
opened the Watertown foundry, now so well known as that of 
Walker & Pratt. The paper above referred to had to do with 
genealogies rather than with foundry history, so that its account is 
not as full and clear as from our view point could be wished. 



THE FOUNDRY* 

The Tradesman, August i, Thb is the title of an interesting 
address delivered before the Patternmakers' Union, of Cincinnati, 
by Mr, Jhmcs W, Gibney. The discourse was more on general 
lines, well familiar to our foundry men, but valuable just the same. 
Toward the close of the address, however, there is some excellent 
advice given the patternmaker, his apprentice being counseled to 
spend as much time in the foundry as possible in order to get the 
proper conception of the molder's necessities* A perfect pattern 
for the foundry cannot be made by learning how to do it at a dis- 
tance. Speaking of coreprints in the drag of a mold. Mr. Gibney 
asks why they are made with straight sides when a good taper will 
answer so much better. Where cores do not cut through, the 
m older and coremaker are kept guessing what to do. It would 
therefore be good practice for the patternmaker to ouUine these 
cores on the pattern. Mr. Gibney says further *' fillets and round 
corners are always perferable to square corners for obvious reasons. 
Light lumber and poor bracing should be eschewed in large pat- 
terns. Such a palteru won't last. Rapping plates should be 
secured and placed so that they will withstand tlie sledge and not 
tear out and loosen after the rapping bar has been used a few times, 
A good varnish should alw^ays be used, and all dove- tails and 
dowel-pins made to work easy. 

* * The same abvice applies to core boxes. They should be sub- 
stantially built so as to preserve their shape. For large cores, 
* knock down' core boxes are perferable to solid ones. It is absurb 
10 see a coremaker under the necessity of rapping a box to free it 
from the core and then have to patch up and finish the square 
edges of the core, when all trouble could be avoided by the use of 
a box that is constructed so that it can be taken apart. Blocking 
does not materially increase the size of a core, and if properly made 
and no sagging or distortion takes place, the dried core should be 
exactly as it leaves the core box ; there is no expansion of a core in 
dryings 

The question of shrinkage is one which must be carefully con- 
sidered by all patternmakers. One-eighth inch to the foot was at 
one time the standard, but more recent investigations demonstrates 
that irons vary in shrinkage* so that it cannot always be controlled 
to a fraction of an inch. General practice now, however, &vora 
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an allowance of about one-tenth inch to the foot. No better 
advice can be given either to patternmaker or molderthan to study 
closely the characteristics of the metal in which they are both so 
deeply interested. Its peculiarities must be known to be provided 
against or taken advantage of, and without an intimate knowledge 
of them neither patternmaker nor molder can do their best work. 



CASTING PIPE. 

Eisenzeitung , No. 33 and 34. It seems that in Germany govern- 
ment and town officials are beginning to specify their gas and water 
mains cast flanged portion downward instead of this end up as is 
usually done. A number of illustrations are given showing the 
defe<fts of pipe flanges when forming the upper end of the mold. 
Not only do we find sponginess, blow holes and shrinkage spots, 
but thete are differences in the diameter of the flanged portion as 
well as casting strains which make a sound lead joint a problemati- 
cal one. It is claimed that by casting the pipe flange downward 
all these difficulties are obviated and that material advantages result 
from a proper equipment for this method of casting. It is claimed 
that the cores and molds themselves can be dried cheaper and 
better when thus arranged, that a better looking casting is the 
result, and that the dimensions are kept better. The castings are 
furthermore sound and better able to resist hydraulic pressure, and 
the loss is much lighter. Again the sinking head is only one- 
third the weight, with the advantage this means. It is further 
claimed that cheaper irons, that is, irons lower in silicon, can be 
used to advantage with excellent results. 



WHY (SDLL rolls BREAK. 

Tin cr» Terne, March 20th. Fer Blanc gives some information 
on the subject. As a rule when the roll breaks it is a commercial 
question rather than one of finding out why it happened. The 
mill superintendent wants a rebate from the foundry, and the foun- 
dryman decides for himself whether it is good policy to submit to 
the terms demanded. A good chill roll should possess three 
characteristics. A high tensile strength with no weak places. It 
should have casting strains, and the coefficient of expansion of 
every part of the roll should be as nearly identical as possible. 
Were these ideal conditions attainable to the fullest extent, only 
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extremely bad miil practice would destroy the roll lit general the 
selection of good irons gives a high tensile strength. Good pro- 
portion of the sinking head, with the possibility of keeping this 
fluid for the maximum time will do much to eliminate the weak 
spots. It is an impossibility to cast a roll without internal strains, 
the chilled portion sets at once and the rest cools more gradually. 
When the whole casting has set the temperature becomes more 
evenly distributed, and the roll gradually cools. It is necessary 
to see that the roll does not become elliptical through unequal cool- 
ing» Regarding the question of the coefficient of expansion of the 
roll, it will be known that the chilled portion of the roll expands 
differently from the gray interior. Now it can readily happen that 
the roll may be so overheated that rupture in the outer particles 
takes place from this cause. The consequence is that a chance is 
given for surface cracks to run inward and eventually break the 
roll, ^ifr^/rfwr concludes with some interesting suggestions rela- 
tive to the method by which the internal strains of a roll may be 
studied* Considering the amount of money involved annually in 
the replacement of broken rolls and the amount of argument and 
trouble created, this would amply be justified. 



THE SAISTD BLAST. 

T^ Mm Trade Rmritf, June 12. Mr. A, G. Warren, of Phtla- 
delpaia, Pa. » discussed his sand blast system in a paper read before 
the Phi!adelj>hia Foundry men's Association, The following 
points are of interests in this connection^ The foundry has used 
the sand blast process for ten years already « though it is about 30 
years old* The machine should be strongly built to resist rough 
usage of unskilled labor. Plenty of hand holes should allow obstruc- 
tions to be removed easily. All parts liable to wear should be 
easily replaceable, A specially made hose of Para rubber lasts 
about 6 months or one year. Hard iron tips and nozzles give the 
best satisfaction. The sand sh<nild be hard and tough and not too 
fine, and be thoroughly dry and cool before using. Overheating 
destroys the grain by unnecessary breaking up. Use a good air 
compr^sor. For a brass casting use 10 fbs. pressure. For gray 
iron r5 to 20 lbs. For steel castings 25 lbs. per square inch should 
be the rule. The sixe of openings of the nozzles varies from |^" to 
J^", depending upon the work in hand. The great amount of dust 



produced makes it advisable to provide a seperate room for the 
installation and an exhaust for the removing the dust. Prepara- 
tions should be made to use the sand over again. Sand blast 
tumbling barrels are also very economical. As a rule where well 
installed an equipment pays for itself in three years. It is also 
advantageous for galvanizing purposes. 



A NEW MOLDING PROCESS FOR REPRODUC3NG 
PATTERNS- 

American Machinist ^ August 21, describes a new molding process 
by which a large number of patterns can be reproduced from one 
original master pattern. First a permanent or master pattern is 
made of wood, a mold is made with it in the usual way; this i3 filled 
with melted rosin. The rosin is then used as the pattern for the 
duplicates of the original, the sand being packed around it, and the 
rosin then melted out. Metal poured in as usual will give an excel- 
lent counterpart of the original pattern. While the idea is novel, 
its use seems to rest only in getting a little better finished series of 
castings for duplicate patterns. We hope to hear more of the 
process. 



FOUNDRY FLASKS. 

Tlu Age of Steel, page 80. Mr. P. R. Ramp gives his ideas on 
foundry flasks and holds that this item is one of the important ones 
in the expense account of every foundry, Often a large and ex- 
pensive flask is made where the job should have been bedded in the 
floor. A good flask is always the safest and cheapest one in" the 
long run. If an all iron ojie is too expensive, one with iron ends 
and wooden sides will do. Fig. i represents such a flask in use 
for the bed of a small ice machine. It is 6 ft. long, 3 ft. wide, and 
has an 8 inch cope and 20 inch nowel. The iron ends (A) are i^ 
int ht's thick and the trunnions (B) are about 3^*' in diameter. The 
pins and ])liites (C) are nuuh larger than is usually the custom, to 
prevent tluMii from Invoining loose and allowing shifting. Only 
two pins and platrs aiv used, both of these placed on the same side. 
FijLi. 2 ^ivt's a sot tiiHUil view of the trunnion and iron end on a 
flask ollhis kiiul. It will ho noticod that at the joint between the 
iri>n aiul tho woinlrn timlnM' which forms the side of the flange, the 
one indit at«(i i>v tho lotlor (a) in hi^uro 2. An iron end of this 
kind is not .IS sato as whon tiio additional flange B is used, as the 
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lifting is done by the trunnions and all the strain is on the bolts that 
hold the timber and iron ends together. When the mold is lifted 
these bolts have a tendency to give, and cause the end of the flask 
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FigE. 




to draw away from the sand, which often results in a drop out. 
Where, in case of the additional flange shown at letter B, the timber 
is butted up against the flange— which prevents the flask end from 



twisting —this releases, to a certain extent, the strain on the bolts. * 
Where it is possible, it is practical to use trunnions on a flask, as 
there is less strain on the mold in rolling over the drag, lifting off 



F5tf3 Fig 4. 

the cope, etc. , besides, much less room is required to use a flask 
with trunnions, as it can be hoisted up, turned over and lowered 
down in the same bed. In casting a trunnion on the iron ends of a 
flask it is advisable to core a hole through the centre of the same. 
This strengthens the trunnions, as otherwise there generally is a 
shrink hole found in the center of the casting, at the point near the 
plate, which makes it weak and dangerous. What should be done 
is to core out the heavy body of metal that is the cause of the 
shrink hole, shown at (A) in Fig. 3. This would cause it to re- 
semble Fig. 4. 



FOUNDRY COST KEEPING- 

TAf Iron Trade Review, August 7. *'S. F.*' explains a meth- 
od by which foundrymen can keep an accurate account of the cost 
of castings of all kinds. First the cost of pig iron and scrap is 
known, and the weight of the castings gives the cost of such raw 
material with the required percentage of shrinkage by going through 
the cupola. Next, a card system shows how the labor cost is ascer- 
tained by taking accurate account of the time spent per day on 
each piece and figured up for total cost when charging the castings 
for delivery from foundry. Then conies the proportionate cost of 
su[)plies and material other than iron, scrap, coal and coke. This 
includes light, taxes, sand, facings, etc. Fourth comes the cost of 
non-producers, from Superintendent down to the ordinary help not 
directly chargeable to molding. Some details are now given re- 
garding the system. On the score of the iron i cent per lb. is 
usually allowed for the cost of melted iron and the fuel used, in or- 



dinary times. One-quarter of the actual weight of the castings will rep- 
resent the cost of the non -producers. Add to this the a<ftual number 
of hours molding, at the rate paid: add cost of cores, finally 25 per 
cent, further cost of supplies, and the total cost is the amount spent 
Hfor each casting. Thus an example Is given , as follows : 



Weight of casting:, «,<HK> lbs. tfi- 1 ct. 
3& per cent, for noo -producers, 
Molden (a. W cl- per hour., 4.5 dftyi, 
Helpen # 15 ct.. 3 d%y9^ 
Coremakcfs (^ ^ c|. , 3 day i^ 
Cleaner^i (ft, 30 d. . a days, 

Toteil for loboi* atrcl iron, 
^percent. loriiiippHe!), 

Total coitL 






or $r. 97 per lb, cost, A number of fac similes of cost cards are 
given, to which those interested are referred These cards are of 
three different colors. A white card is used for the original order, 
with a duplicate on a white card prepared by carbon, this duplicate 
remaining in the foundry, for further reference, the original card 
travelling to the cost clerk after the order is completed. A colored 
card is used for cases of partial delivery, the original card being 
retained until llie order is completed. Another colored card is 
used for rejected castings. The following forms are used : No. i, 
cost card, 6 " x 4 ", gives original order number, when pattern 
was received, with shipping directions. Then conies name of cus* 
tomer, date of cast, when billed, the number of castings, descrip- 
tion» weight, total cost, and cost per lb. No* 2 is for reje<fted cast- 
ings, 13J4 ^* X 6 ^\ The name of the casting, when reje<5ted, for 
what cause, the name of foreman, niolder and apprentice, the 
weight, moldcr's time and helper* s time, and total cost being given. 
No, 3 is the cupola sheet, I r ^^ x 8>^ ^\ First comes the name of 
the mixture, the weight of coal, coke^ foundry scrap, yard scrap, 
other scrap, six columns for pig iron, and total for metal charge. 
At the bottom of the columns a line is left for totals, which gives 
total amount of fuel and various kinds of scrap and pig iron used, 
for stock yard records. Below this is noted the time of lighting, 
blast on, first tap, bottom dropped, length of heat, condition of 
iron, and fuel ratio, The sheet is signed by the foreman daily be- 
fore passing into the office* No, 4 is for the foundry supplies used, 
1 2 " X 6- ', Five columns for different fire and molding sands, tlien 
sea coal, coke facing, fiiel, brick (two columns), clay and miscel- 
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laneous. No. 5 gives the monthly expense card, 6 ^^ x 4 ^\ Spaces 
are left for sand, metal, fiel used, the percentage of fuel to iron, the 
metal brought from yard, castings made, percentage shrinkage, 
number of castings charged up, average weight of castings, number 
of castings rejected, their weight, the percentage of reje<5led work, 
cost |)cr lb. at cupola and supplies, labor cost, total cost per lb. 
No. 6 is the weekly expense aird, 6 ^^ x 4 ^\ and gives the lbs. of 
sand, castings good, cistings bad, percentage of reje<Sed 
work, the molding cost per 100 lbs., core making, scratch- 
ing, molder's helpers, furnacemen, miscellaneous help, total non- 
productive labor, pattern shop, total cost per 100 lbs. Finally, 
No. 7 gives the semi-annual report, 6^x4 ". As an a<5lual exam- 
ple of a prominent western foundry, this is given: Sand used 
2,562,245—41 per cent.; metal melted 9,127,500; fuel used 1,389,- 
220; the per centage being 6.5 to i; metal brought from yard 
6,409,580; castings good 6,224, 187; percentage of shrinkage, or 
melting loss, 2.9 per cent. Number of castings charged up as 
good 18,542 ; average weight 335 lbs. Number of rejected castings 
544, 129,130 lbs., equal to 2.02 per cent. Cost per lb. in cupok 
.00762; supplies .00079; labor cost .00748 without pattern shop. 
With pattern shop it cost .00859. Total cost per lb. .01696; with 
loiindry expense .02116; with pattern shop expense .02165, or 
2. 1 65 cents per It). 



CHILLED CAST IRON CAR WHEELS- 

The Iron Trade Revicuu April 24. In a paper read before the 
students of Purdue University, Mr. E. H. Vannier describes the 
inodrrn method of making car wheels of cast iron. During 1901 
ihrn- were about 12 million cast iron car wheels in service in this 
tountry, weighini^ about 3^2 million tons. In progressive car 
wheel roiindries all the pig iron is bought under chemical specifica- 
iKHi. Tlic iron is mixed and melted in cupolas having a rate of 
imltiii'^ nf about 20 tons an hour, some of these continuously for 8 
01 «y hours. Te>t pieces are cast from the metal as it leaves the 
I .i|,o1m: the chill in these should be i '^ to i^ ^^ in depth. Two 
iiiMi pre)). ire the molds and pour iron for from 18 to 
... \ h< ( N tor a <iay's work. The molds are now described to the 
:.iii.|Mit. A wheel is usually guaranteed on freight cars for from 
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4 to 6 years, and for passenger service from 60,000 to 75,000 miles 
before worn enough to necessitate removal. The iron should be 
poured as rapidly as possible, a 600 lb wheel being poured in 15 
seconds. After the wheel has remained in the flask for 20 minutes 
it is taken to the annealing pit, where, with some 12 to 20 others 
the initial heat is supposed to anneal them, being left in the pits 
from 4 to 6 days. The next process is to measure the circumfer- 
ence by a steel tape, their weight taken, and otherwise inspe<5ted. 
They are now subje<5t to two tests, the drop weight and the therm- 
al (each of which has been often described in these reviews.) In 
conne<3ion with the history of car wheels it seems that the earliest 
ones date back to 1800. The modern tendency is toward heavier 
wheels. 



STEEL CASTINGS AND THEIR TREATMENT. 

The Iron Trade Review, July 10. Mr. W. M. Carr discusses the 
produdlion of steel castings and their treatment. Attention is al- 
ways given the proper preparation of the molds and casting therein 
of the metal, but the final treatment of the finished casting is by no 
means as good as it should be. Brittleness and coarse grained 
strudurein the casting is the result of imperfed heat treatment, in 
fa<5l the maximum dudility and toughness of the castings will de- 
pend upon this fador more than anything else, with a proper com- 
position to start with. 

CAST IRON CAR WHEELS- 

The Age of Steel gives the report by a committee of the Master 
Car Builders* Association in regard to the cast iron car wheel. Con- 
sidering the discrepancies in weight of wheels used for the 100,000 
lb, steel cars, further study is required to see what the development 
will be in the next year. In view of this the Committee recom- 
mends the colleftion of information, giving the weight of wheels, 
the capacity of cars, chara<5ler of breakage of wheels that failed, 
track circumstances so far as grade is concerned, with full informa- 
tion of use to the Committee in studying the problem. 

SNAP FLASK WORK. 

The Tradesman, June 15. Mr. E. H. Putnam discusses a variety 
of things in his article headed "Mechanical Bigotry," and among 
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these the development of snap flask work is worthy of special at- 
tention. The snap flask is one of the most valuable devices ever 
introduced into the foundry. It requires pra6lice and study on the 
part of the foundryman to get the utmost value out of it. Former- 
ly the **snap bottom board" was made equal with the outside di- 
mensions of the flask, but now the ''squeezer*' has cut it down to a 
size slightly smaller than the inside of the flask. This means a 
gain of two inches between the molds set upon the floor, a better 
mutual support, and less **run-outs.** The next thing was a reduc- 
tion of space between the pattern and the sides of the flask, and 
then where the castings are heavy, bands of steel are placed inside 
of the flask and are dropped out with the mold, preventing it from 
spreading when poured. At the present time the molds may be 
packed closely together, the weights being duly shifted, where the 
kind of work allows it, and boxes only used where bands will not 
be a suflicient safeguard. As a rule an inch space may be left 
around the pattern for the sand wall. The economy of the snap 
flask method is seen when it is remembered that fifty molders put- 
ting up loo molds each would mean 5000 flaslcs of the ordinary 
kind instead of 50 snap flasks. 



STARS- 



The Tradesman, July 15. Mr. E. H. Putnam enlarges upon the 
great value of "stars" in the cleaning department of the foundry. 
There is hardly a corner of a casting into which the long hard 
points do not penetrate, scratching off" every particle of burnt mold- 
ing and facing sand. Mr. Putnam suggests that founders who have 
no star patterns purchase say 100 lbs. of them from a malleable iron 
works, then pick out as many good ones as it is desired to mold up 
in one flask, say 66 to a 10 ^^ x 15^^ flask. Ram up a drag on a 
smooth, level followboard, roll over and imbed the star castings in 
the joint by pressing them down to the parting line. Ram the cope 
on this, remove it, draw the patterns, build up the outer part of the 
joint of the mold to produce Y^ " thickness, and cast. The result 
will be a metal plate, with half the patterns on the drag side and 
half on the cope. For the benefit of those molders who desire 
more detailed information on this point, Mr. Putnam" goes into the 
minutiae of the process in his article. 
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TEST BARS, 

The IronmoHgtr^ June 14. Mr. Robert Buchanan arraigns the 
test bar in scathing terms, holding that it is in no sense a true indi- 
cation of the value of the casting it is supposed to represent, a faft 
which every experimenter in caist iron has come across. He gives 
tests in which the same iron cast under different conditions gave a 
variation in strength of 17 per cent. Another case of a coupon test; 
one strip was almost three times as strong as another. Inasmuch 
as a bar cast on a casting was always found weakest, while the sep- 
arate bar was strongest, Mr. Buchanan concludes that the coupon 
bar is nearest the real strength of the casting. This conclusion may 
be in accordance with Mr. Buchanan's observations, but is consid- 
ered too unreliable in this country to base a system oftesting castings 
upon. We rather work on the g-round of knowing the metal that 
goes into the castings and using our best skill to see that it does not 
have its good qualities sacrificed in the casting, 

SPECIFICATIONS FOR FOUNDRY SUPPLIES. 

The Inm Trade RnnniK Sept. iS. The speciftcations for pig 
iron, molding sand, etc., used by the J. L Case Threshing Machine 
Co, are now very well known. Mr. W. G. Scott, their author, 
has aimed to get the best class of supplies that can be obtained, 



and yet under simple and fair requirements. 
cations for foundry iron : 



Here are the specific 



Silicon, not less than 
Sulphur, not over 
Phosphorus, not over 
Manganese, not over 
Total carbon, 
Below these figures for 



?J0. 3, 


No. 3. 


I 95 


I 35 


.04 


■05 


.70 


,80 


70 


.90 


ao 





No. 1. 

2.50 
.60 

Not specified 

silicon, or ,005 above for sulphur 
means reje<Hion, The American Found rym en *s Association stand- 
ardized driUings are used as ' ^standards, * * and Mr. Scott gives his 
method for determining the composition of the iron. 
For the coke used the followmg is specified : 
Moisture, not over - 1*50 

Volatile matter, not over - 3*5<^ 

Fixed Carbon, not under - - S6,cx> 

Sulphur, not over - - 0,75 

Ash, not over - - - ii*50 

Coke which has over 0.S5 percent sulphur, ,05 phosphorusj 
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less than 85 per cent, fixed carbon, or less than 5.00 ash will be 
rejeded. 

On the sand question the following is given : Silica sand must 
not run below 95 per cent, in silica, or more than 4 per cent alum- 
ina and I percent, lime. Molding sand is classified according to 
fineness, and the following limits as to composition are given : Not 
over 1.50 carbonate of lime for iron castings and 2.25 per cent, for 
brass work, similarly not over 5.5 per cent, and 7 percent, of iron 
respedively. Organic matter not to be over i per cent, and alum- 
ina not to be over 13 per cent. Core sand should not have over 
5 percent, of alumina and 2.5 per cent. iron. A series of specifica- 
tions for gray iron castings are also given, and these will be review- 
ed later, or in connexion with other matter in the same line. 



PHOSPHORIZING METALS- 

The Aluminum World, Mr. E. S. Sperry gives a good method 
for treating phosphorus intended to be dissolved in a bath of melted 
metal. It will he remembered that phosphorus is a dangerous 
thing to handle, on account of its high inflammability. Until used 
it must be kept under water. To overcome this difficulty the stick 
phosphorus is copper plated, thus : dissolve one pound blue vitriol 
(sulphate of copper) in one gallon of cold water. Place the stick 
phosphorus in this solution and leave it long enough to secure a 
good thick coating, moving the sticks about from time to time to 
get every portion covered with the copper precipitate. Before us- 
ing leave the plated sticks in the air for half an hour to dry thor- 
oughly. Insert into the melted metal by either tongs or a plumba- 
go phos|)horizer. As the amount of phosphorus aftually getting 
into the metal is somewhat uncertain it is better to make a rich 
phosi)k()r-bronze alloy in the first place, determine the phosphorus 
in it, and add to the required metal in the proper amount. 



TO PREVENT *TiAT TAILS.^ 

Iron Mohicrs Journal ^ivrs a muldcr's remedy for these unsightly 
blemishes in the product of the stove foundry. Where work is '^re- 
turned" use cement between tlie heavy and the light facing; that is, 
first lieavy facini^, ihcin cement, and then the light facing. Where 
ao facing j.s used at all use one shovel full of slacked lime to 16 
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shovels full of sand, mix well and run through a fine riddle and use 
just enough of it to cover the face of the plates. If non-effeciive 
use more Ume, It will do the work. 



A IWETALLURGICAL PROBLEM. 
The Tradesman, Feb. 8. Mr. E. H* Putnam came across a re* 
markable smes of occurrences in his foundry in making small cast- 
ings, such as fi ttings^ etc* The illustration possibly shows it best; 
as the photo-engraving was made directly from the eastings at the 
time. 



The white spoti? are very peculiar, being in a measure partly 
surrounded by gray materiaL These white spots were not in all the 
castings, but in so many that there must have been some potent 
reason for their existence. The analysis of the white and the gray 
portions is as follows (two separate samples) : 





white 


Gray 


While 


Gray 


Combined carbon 


3*35 


t-35 


3-25 


1.20 


Graphite, 


.26 


2.32 


J9 


1*90 


Silicon, 


2^55 


2.36 


^^43 


2.32 


Sulphur. 


-139 


143 


U7 


^137 


Phosphorus, 


1.057 


1.079 


1 . 066 


1. 100 


Manganese, 


.26 


,27 


^24 


^^5 



From the high amount of sulphur present it will be seen that 
there must have been a tendency to chill from that cause alone, yet 
the iact that gray portions of die casting otten surrounded the white 



26 



entirely made this explanation seem a little doubtful. The phenom- 
enon has been observed by others. Mr. W. Whitney writes that 
he has often met with it unexpectedly also. He hopes to solve the 
difficulty by metallographic methods. So far there has been no 
satisfactory explanation, and the case is given to our members for 
their information and possible solution. 

CUPOLA LININGS- 

The Age of Steel, Sept. 20. Mr. Walter J. May writes in the 
**Mechanical World*' on this important subjcdl. The outer ring of 
brick in the lining is usually laid flat in England, the inner lining 
from the bottom to the charging door is composed of arch bricks 
set on end. These arch bricks, however, being hard to get out, it 
is best to put in two to six plain fire brick courses to pull out read- 
ily in repairing. For the tuyere openings Mr. May recommends 
cast iron blocks extending a half inch inside the lining, claiming 
that they are not injured during the melt on account of the cold 
blast passing through them. He also recommends a cast iron ring 
for the top of the inside lining to proteft the brick from injury due 
to the falling pieces of pig iron. For the binding material of the 
lining gannister is recommended, which, although dearer, is so 
much more durable. The lining is supposed to dry for a week, 
and then a gas coke fire lighted to gradually warm it up. Finally 
before melting, a layer of gannister of the consistency of putty is to 
be worked over the lower part of the lining about v^ " thick just 
over the melting zone, and i " thich at the bottom. This protects 
the brick from the heavy strain of the first melt. 



SCABBING. 

The Tradesman, May i. Mr. E. H. Putnam writes of the-various 
causes for scabbing. Mr. Bury had written in the "Foundry" that 
excessive application of the trowel on the face of the mold had a 
tendency to disturb the particles of sand, which caused washing off 
in patches, leaving scabs. Mr. Putnam holds that this eflfect is 
there, but more from overslicking, being in reality a hard ram mi n;^. 
The sand is compared so strongly that steam generated cannot 
pass off freely, and the result is a displacing of the mold in the line 
of at least resistance, or inward into the mold cavity. After all hard 
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ramming is a relative term: what might be too hard over a high pro- 
jection in the cope might be too soft on the drag side of 
the same mold. A mold hard rammed all the way through would 
probably cause a blow. To prevent blowing the gases must be able 
to flow off freely to a depth sufficient to insure recondensation by 
contact with the sand at normal temperature. Where the reconden- 
sation is inadequate through cores or pockets, proper vents must be 
provided. In many instances the sand is so close that it naturally causes 
scabbing, in which case it is well to add sharp sand* Sea coal facing 
is also efficatious in giving the necessary porosity for the free and 
harmless flow of the gases » 

COMPRESSION OF CAST IRON AND STEEL. 

American Afuu/acturt'r, May 8. in connection with the designing 
of parts of the diss appearing gun carriages, it became necessary to 
make some compression tests on blocks of cast iron and of cast steel. 
It was found that the elastic compression of the two metals was 
practically the same, amounting to ,0047 in, for cast iron;. 0039 for 
cast steel and »0037 for forged steel, with a load of 400^000 lbs, on 
a rocker 12 inches wide. The compression extended for about 5 
inches into the metal, produced no disintegration or permanent set, 
in fact the metal returned to a point beyond its original form when 
the load had been removed. The method by which this peculiar 
behavior was determined is described at length. The experiments 
were interesting in that they showed the reliability of the metals 
when under severe compressive strains. 



ARSENIC IN BRASS CASTINGS. 
AmetiaiH Miukinist April 10. Mr. E. S. Sperry, of Bridgeport, 
Conn,, describes the value of arsenic additions to brass castings. 
Where zinc is used the oxidation of the molten metal Is so strong 
that many particles of oxidized products are carried into the casting, 
being held there when the metals sets. The usual way to prevent 
this oxidation while pouring Is to surround the stream with burning 
oil, the flame acting as a reducing agent. What is really wanted is 
a substance which oxidizes when in the air while pouring, which 
leaves no film on the metaLand whicli is used In small enough quan- 
tities not to aflfect the alloy. This Mr. Sperry ibund to be metallic 
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arsenic. The amount to be used varies from o.oi to o. 25 per cent 
the latter amount to be used only in extreme cases. For instance, 
with ^^bright^^ brass, containing 63 per cent, copper and 37 per cent. 
zinc,o.o5 per cent, arsenic is the proper amount to be added. 



SAND MOLD FOR STEEL CASTINGS. 

American Manufacturer describes the process used by H. B. Atha, 
of East Orange, N. J., for making molds capable of resisting high 
temperatures. After the mold is made a wash of the following com- 
position is applied: Five parts of rosin, by bulk, are dissolved in 12 
parts of naphta. To one part of this solution add two pans of naptha 
and 3 parts of carbonate of magnesium. The rosin serves to thick- 
en the liquid sufficiently to hold the carbonate of magnes- 
ium in suspension for painting purposes. The carbonate 
of magnesium enters the pores of the sand, while the 
liquid goes to the interior of the mold. After painting with 
the wash, fire is applied, which leaves a hard crust of 
highly refractory properties in the mold. 

STRENGTH OF WHITE CASTINGS UNDER 
HEAT TREATMENT 

The Iron Trade Reinew, Aug. 21. In a paper read by Mr. A. E. 
Outerbridge, Jr., before the American Association for Testing Ma- 
terials, the heat treatment of white iron castings is discussed, the in- 
stances cited going to show that it is possible to radically change 
the nature of such castings without making them truly * 'malleable'* 
ones. An instance of over-annealing the chilled treads of car wheels 
is given whereby soft gray spots were produced. The process ofan- 
nealing castings with a composition of ordinary mailable is now de- 
scribed, the difference, however, being that none of the carbon leaves 
the metal during the operation. Mr. Outerbridge therefore holds 
that this makes it quite a distinct metal, while "malleable" men who 
have done the same thing for years in emergencies think it only one 
phase of regular annealing work, but too uncertain to make a speci- 
alty of. 

TREATMENT OF ^^CHILLS^ 

The 7' r a desman, June 15. Mr. E. H. Putnam tells us how to take 
care of chills and iron cores, so much used in the foundry. For 



plow molds coat theni with kerosene (carbon oil) after the mold is 
ready to close. Where very smooth surfaces are not required, any 
waste oil or grease is good enough* Where however, the chills 
are to act as iron cores their treatment is much more difficult. 
Where ample taper is provided for, simple oiling and coating with 
parting sand will work. Where the taper is only slight a painter's 
Japan is better, castings being not nearly so apt to blow with Japan. 
A very fine grade of sand is necessary, coarse varieties leaving un- 
protected spots. 



MOLDING PIPES WITHOUT PATTERNS- 

Amerimn Mackinist, Oct 2 Mr. F- W, Shaw describes a method 
of moulding pipes without patterns which allows moulding opera- 
tions to begin immediately. Only time enough to make the necess- 
ary templates, strickles^ etc., being required before. He says, 
* 'For the purpose uf explaining in detail the method, I take, for 
example, a double-flanged bend or elbow. For this pipe^ the 
patternmaker would make four- flanges, Fig. i, cut to fit the core, 
two templets(true senn-drcles);one(Fig.2) the diameter of the core, 
the other (Fig. 3) the diameter of the pipe. If for a 3*inch pipe the 
former would be 3 inches diameter, the latter, say, 3^^ inches; one 
strickle (Fig 4)cut to the size of the core 3 inches in the suppositi- 
tious case, and one templet (Fig.) 5 exactly the same shape and 
size as the lengtliwise section of the core, L t, , 3 inches wide for a 
3-inch pipe, this templet to be about 3 inches longer at each end 
than the required pipe. 

Fig. 6 to 9 show how to proceed with the moulding of the pipe* 
Prepare a level bed rather larger than the box part to be used, and 
bed in the core templet, with two half-ranges in position, level with 
the surface of the bed (see Fig, 9) , Now remove the templet and 
strickle the sand until the straight side of the strickle is level with 
the bed,. Fig. 7 shows this operation partly accomplished* Before 
finishing off Uiis part of the mold it would be weO to insert, some 
distance below the surface — ^a distance regulated by the length of 
stock chaplets — a block of wood to form a support for the chaplet. 
By the neglet of this simple matter, or by placing reliance upon the 
chaplet simply having its support by the pressure of the sand upon 
it, much trouble might, and often does, ensue. This block of wood 



can afterward be located by pressing in a vent wire and feeling for it 
Fill up the groove strickled out with first a layer of wet parting 
sand, then facing sand and then floorsand, and bed in it a core iron 
and ropes to form the vents, which ropes are to be withdrawn after 
completing the core. I have shown two vents, one of which, how- 
ever is provided only as a safeguard in the event of one becoming 
blocked up. In order that there may be no liability to disrupt the 
core in drawing the ropes, it is better to insert two short ropes for 
each vent, overlapping where they meet at the bend of the core. 

Complete the core, as shown in Fig. 8. piling up the sand and 
striking it to shape by means of the strickle, Fig. 4, care being taken 
the while that the top half matches the bottom one. Smooth the 
core and cover with a thick coat of wet parting sand. With- 
draw the venting ropes and plug up the vent holes to prevent them 
becoming filled with sand while running up the cope. Fix on the 
other half-flanges and spring them in position. Fix on the cope and 
ram up as usual. Remove the cope and then the core. Now loosen 
the sand at intervals along the mold and stamp in the templet, Fig. 
3, care being taken that it is stamped in concentric with the mold in 
which the core was made. At C is shown the templet not removed, 
and B B are the grooves formed by this templet. Cut away the 
sand between the grooves, using the templet to insure a correctly 
joined mold, and similarly in case of the cope. The left-hand half 
of the sketch shows the core fixed in position on the finished mold 
resting upon a chaplet A, and the end view is a section of the fin- 
ished mold with the core in position and covered. The mold will 
be vented, and runners and gates and risers made in the usual 
manner. 

Although I have shown a flanged bend or elbow, the method is 
available for pipes of every description, straight, bends V*s, Y's, T,s, 
either flanged or socketed; but in the case of socketed pipes, al- 
though not absolutely necessary, it is advisable to have a socket 
pattern in halves made. The appearance of the pipe of course de- 
pends on the dexterity or want of it, as the case may be, of the 
molder. The core being made in green sand will not be so firm as a 
dried loam core, and care must be taken to get it by the well — but 
not too well — using of the trowel.*' 
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MOLDING BOSSES ON CASTINGS. 

American Machinist^ Aug. 7. Mr. John M. Richardson illustrates 
a number of ways in which bosses can be put on patterns so that 
they can be withdrawn from the mold. Fig. i shows two bosses on 
a pattern which is in halves and having the interior cored out for- 
ming a shell. The pieces are simply wired on, and, after each half 
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of the pattern is removed from the mold, the loose pieces are with- 
drawn. Fig. 2 k supposed to represent a pattern of some consider- 
able depth, with both inierior and exterior projections* A and B, 
where the entire inside h lifted witJi the cope. The bosses here can 
be of almost any siize and length without causing trouble ; for, when 
the wires are withdrawn and the cope is lifted A comes with it and 
is then removed, while B is taken out after the pattern is drawn, 
coming into thelurge cavities thus left. Fig. 3 shows a boss attached 
loosely with a wire, but in two parts. The example taken Ls more 
favorable for this method tlian are the others shown, for the piece to 
be drawn is tapering x>n the sides, and there is a rib directly behind 
it, which leaves plenty of room to insert the draw wire, The body 
of the pattern Ls supposed to have 11 flat cope, and to be drawn out 
in the direction of the arrow. Fig, 4 shows a case where a pattern 
has a boss even with the lower edge and a covering core is used* 
The pattern is placed with the edge AB on a mold board* :md is 
rammed up to the top level of the buss D, which is then removed ; 
a t^at covering core is placed over the cavity and the ramming of the 
nowel is continued to comj>Ietion. AiUit this the flask is turned and 
the cope, which is flat, is made. The entire pattern is in the nowel, 
and the pattern is drawn in the direction of the arrow. Fig, 5 illu- 
strates one of the commonest methods of managing ears, lugs, etc. 
by means of a core print reaching I'rom the top of the boss or lug to 
the parting line of tJje moUl If the boss was round it would have 
to reach to the centre, and half of the boss would be made up in the 
core box. Ti^e princtp e in<licated in Fig. 6 also is often employed, 
having tht* entire projection formed in ihe core. In such cases a 
block core print larger than the boss is attached to the pattern, and 
the boss itself is placed in the core box, matching the print. The 
dotted lines shown within the core print in this figure show the po- 
sition of the hub on die pattenu This way is more commonly used 
when the boss is either round or of some peculiar shape, and when 
it seems desirable for some reason to avoid louse pieces, A t ore is 
also often used when there are a number of projecting spots junt :Jike 
in size and distance trom the parting line. Fig. 7 shows a case u iiich 
would not be practiad except on a large job. The conditions are 
that the pattern is of a shell or box character, with lyalls and a large 
hub on the inside. The pattern is to be drawn in the same direction 
as Fig. 4, and pbced on the mold board and rammed up in the same 
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manner, but no cores of any kind are to be used. A rectangular 
place is cut out of the wall of the pattern larger than the hub, and 
beveled on the two ends. A piece is next made to fit this, with its 
ends beveled to match and held with screws, having the boss &stened 
to its centre with screws. In ramming the pattern after the hub A 
has been covered to some depth, the screws are loosened fi-om the 
outside, and the cover piece with the attached hub is removed. The 
hub itself is now unscrewed and the cover piece is screwed back in 
place, when the molding proceeds as though there had been no hub 
at all. Still another way to manage a projection awkward to mold 
is shown in Fig. 8. It is by means of an iron draw-back or pocket 
shown in perspective in C, and placed in position against the pattern 
at D. The edges next the pattern are beveled to a knife edge, and 
the top of the drawback comes to the middle of the boss. It is put 
against the pattern, which stands on the mold board at AB, and is 
filled with sand first ; then the entire outside of pattern, and pocket 
or drawback as well, is rammed up, and when the flask is turned and 
the copies made and lifted the pattern can be capped and the pock- 
et drawn first, which gives ample space to clear the boss, when the 
body of pattern is next withdrawn. Two small holes in the edge of 
the pocket at mm provide a means for lifting it. 

COMBINATION IRON FLASKS- 

American Machinist, Aug. 7. Mr. R. H. Palmer illustrates his 
method of building up iron flasks in such a way that they can be 
easily altered. 

Fig. I shows an iron flask bolted together at the comers, the sides 
some ^i inch thick, with flanges or ribs on each of the sides ; these 
ribs are set back from the edge about }i inch, while there are four 
rows of holes and trunnions. The ends are plain, with flanges at 
each of their ends to bolt the sides against. The holes in the sides 
not used for bolt holes to fosten in bars, form vent holes, and by 
having thcni in lines the bars may be placed to meet the pattern as 
required. 

It will be seen that the end is left with a large, round opening, as 
there have been j)ipes made in it. Bolt holes B also are seen ; should 
occasion recjuire, a plate made in open sand with holes in it can be 
cast and bolted against the ends of each half to close the hole. The 
flask sides were drilled for pin holes in the ribs C, so that one may 
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place one half on top of a cope and make a three-parted flask, or as 
many parts as he wishes ; then the holes often come handy for bars 
in a cheek- In leaving the rib back from the edge a fraction of an 
inch it forms a chipping piece around the edge so that it can be 
easily chipped to fit together in case there is any rocking of the part 
on another The bars in the cope are cast with a part of the circle 
cut out for pipe ; by coring a few holes in this bars, chucks are easily 
bolted in as required As these holes are )i inch, a number of spikes 
easily fill them and a wooden bar can be fastened in. 

Fig. 2 shows a piece cast with holes to match those in the side of 
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the flask. If a flask is required longer, take out the end of one. butt 
it against a second, and use piece, Fig. 2, to tighten together, take 
short bolts out of the brass and use longer. 

In making flasks which are wanted to be, say. 18 or 24 inches 
deep, instead of making the nowel or drag the full depth required, 
divide the depth in at least two or three sections. I have many 
times found it better in making a flask where a deep nowel was re- 
quired to make it in sections, say, 8 or 9 inches in depth, or 8 and 
12 inches, having holes bored so that when it was through with the 
job it was made for, if occasion required, the bolts holding it to- 
gether could be removed and the same holes used as pin holes. 
Bars of the required shape were cast, and a shallow flask was the 
result. 

In every jobbing foundry there is a certain run of work that seems 
natural to that foundry and that requires flasks of certain sizes, but 
varying principally in depth. A flask may be quite long and per- 
haps of slender build apparently, yet easily handled if arrangements 
are made to hitch on to it so as to properly balance it when hoisting 
with a crane. 

In casting trunnions on a flask I have them made in a core, and 
set the core where I wish a trunnion, and ram it up in the mold. 

On the larger flasks of iron an arrangement. Fig. 3, combining a 
staple to hitch into when rolling over a heavy cope, may be found 
very useful. In making it a rib is added on the pattern extra heavy 
with a core print. 

Flasks of different lengths and width of the above style will be 
found very convenient. We have them from 30x36 inches up, and 
in the style of flask I have shown. If a smaller flask is required for 
green sand, drop a piece of board in the ends to close up. 

In regard to pins for iron flasks, a foundry usually finds them 
quite expensive, even if a machine shop is a part of the concern. I 
have tried coring some holes in the side of the cope and casting a 
cast-iron guide A, Fii^. 4, and boltinj^ it to the cope. If one is bro- 
ken it is easily replaced. I like cast iron better than wrought, which 
gets bent unless very hc-avy. If cast iron is used and gets broken 
(which I have not had ha})pen), throw it among the bad castings and 
replace it. 

Another style of pin is shown in Fig. 5. The same sized hole is 
bored in the cope and 'nowel flanges. The pin is tapered but very 
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little for three-quarters of its length, and near the smaller end it is 
tapered more. The larger end is simply too large to drop through 
the hole. I find the pin works very nicely and is very cheap. 1 
had one turned out of wcMDd and gave it to the molder, who cast it 
on end* We rattle them and they are ready for use. 

Now, if in the flask where we use these pins we are making a cast" 
ing requiring a long steady pin, we have a set of long pins made o 
common round iron, with one end an inch or two bent square over 
and the other drawn out a little, but not to a Siharp point We drop 
these pins through the holes in the top flange of the cope^ passing 
down through the hole dire<5lly under in the lower flange of the cope 
and through the hole in the top flange of the nowel, and we have 
them as long as w^e wish. In some flasks w^e use fa -inch round and 
some l<|-inch, the holes being bored large enough for the round iron 
to pass through easily. 

In making iron flasks they can be made quite light if well ribbed 
on the sides, but there is a limit either way. One often sees castings 
strained because the flask is not stifl" enough to withstand the side 
strain, and the man making it docs not realize the amount of strain 
on his flask and does not provide side binders, or top and bottom 
binders when there are lifting strains. 

In providing for the handling of large flasks, I have been in the 
habit of casting a piece of casting like Fig. 6, making them ofdiflfer- 
ent lengths and sizes so that they could be changed from one flask 
to another, and bolted on to the sides of cope and nowel. In hook- 
ing into them and rolling over a large cope, it is better to wedge or 
block around the hook, but the size of the staple is regulated by the 
sizes of hooks on chains. Often apiece of rag wound around the 
staple will do the business, but the safest way is never too safe. I 
have the staple upset on the ends, have a rough pattern made the 
size I wish, burn out the holes for bolts with an iron^ also the holes 
for the staple, set the staple in the pattern and mold. I had some 
cast with the staple just nicked, instead of upset, to keep from pulling 
out, but as the nicking was dojie too deeply the staple broke out and 
it came near being a bad accident while rolling over ; so I had rather 
have them upset 

In general, where light crane flasks are used, iron ends will be 
lound very servicable. Once in a while you will find a molder who 
will not look at his cope to see if the bolts are tight, and who wiU 
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cuss the flask because he did not and because the flask cannot keep 
itself in order, but he is usually one of those men who find everyone 
to blame for their own carelessness, not themselves. 

Considerable changing about can be done with iron ends as well as 
wooden. I have a flask in the foundry in use byoneofthemolders 
which was made from an old lathe- bed flask some 6 inches thick. It 
is fastened together by bolts extending from side to side outside the 
ends. The cheek was originally altered to some 6 feet 6 inches 
square by 25 inches deep and a tank was swept up in green sand in 
it, some 5 feet 10 inches in diameter by 25 inches deep. It was then 
unbolted and packed away. Later the sides were used, ends were 
put in] and a pipe 15 inches in diameter was swept; this part was bar- 
red up for a eope for it. It has now been taken apart again, the 
ends as used for the tank have been replaced, and a ring is made in 
it some 7 or 8 inches in width, 12 inches deep on the inside and 8 
inches on the outside, a green-sand core rising between the two, but 
the two are connected with plates on top of the core. Meanwhile 
the bolts did duty as binder bolts. I have some flasks made in the 
same way where the ends are not gained into the sides, simply butted 
against them, and where the ends have been moved back and forth 
according to the size of piece to be cast. 



THE CUPOLA BREAST* 

The Tradesman, April i. Mr* E. H. Putnam holds the making 
of the cupola breast one of the most important points in cupola ma- 
nagement. This can be readily understood when it is remembered 
that all the iron must pass through it. 

Having formed the floor or bottom part of the breast, of uniform 
level with the sand bottom inside the cupola, and three-fourths of an 
inch higher than the lining of the center of the spout, take a mixture 
of one-half sharp sand and one-half fire clay, wetted to the right con- 
sistency, and wrap it around the smooth, slightly tapered iron bar 
with which you are to form the tap hole, and lay the forming bar 
thus surrounded with the coating of fire clay into the groove-scooped 
cMit from the middle of the floor of the breast, press it 
down till the bottom of the bar shall be three-fourths of an 
iiK h over the center of the spout, push it hard against the 
c:i;ke wall, throw in new molding sand and ram it in hard. 
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Take a molder's tool and form the front straight up and down. 
Withdraw the forming bar, and leave the edge of the tap hole flush 
with the front of the breast. Blackwash with plumbago in waten 
The black washing fs important. True, there are many foundries 
where it is not practiced ; and they get along tolerably without it 
some of them very well indeed. But the spatterings of molten iron 
cling with great tenacity to the hard fire clay and molding sand 
breast, making it difficult to keep it clean and intact The breast 
ought to be in as good condition at the finish of the heat as at the 
start, and the blackwashing is a great aid to that end With it, the 
iron can be readily removed from about the tap hole without crumb- 
ling or chipping away any of the sand from the breast, at tlie first 
few taps, and by that time the sand around the lap hole will become 
baked so hard that there will be no danger of damage from reason- 
able careful use of the tapping bar. 

The spout, whether short or long; always should be well coated 
with plumbago wash. This will enable the removal of the solidified 
iron that may accumulate after putting on the blast and before the 
first stopping. If a refra<5lory wash is not used^ the iron is apt to 
cling so fast as to cause danger of seriously disarranging the lining 
of the spout^ when it is removed. 

Mr. Putnam again calls attention to the necessity of having the 
bottom of the tap hole J^^' above the bottom of the breast, as a tap 
hole thus constructed can be more easily cleaned out when obstruc- 
tions h^ve formed. Another point is to have the bottom and side of 
the spout lined with fire brick, as this allows some hard chipping to 
be done. The fi'ont of the tap hole should not be reamed out like a 
pouring gate, as otherwise the stopper will wedge itself too firmly. 
The stopping material is best made of one half fire day, and one half 
molding sand, or varying proportions of each material. Fire day 
alone is too strong, and molding sand mixed with flour, which is 
often used, is inferior* 



LABOR SAVING MACHINERY FOR THE FOUNDRY. 
Cassiers Magazine Nov. 1902, In an illustrated article on the 
above subject Dr, Richard Moldenke states that it is in foundries where 
thousands of castings o( a kind are made that we find modern con- 
ditions aimed at In the industrial war between nations, now be- 
coming more and more acute, this will count heavily, for now that 
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inventive genius has been directed into the foundry channels, we find 
British, German, and American trade journals full of suggested im- 
provements, as well as actual accomplishments in the line of rapid 
and cheap production of castings. To save one labourer the year 
around it pays to invest about $2000. How many labourers will one 
find about a foundry of some size who could be thus profitably dis- 
pensed with ? 

The various appliances about the power plant of a foundry which 
help cut down the running expenses need not be mentioned liere. 
Any modern plant equipped with coal and ash handling machiner}-, 
or a gas engine plant with eleftrical transmission of power, will il- 
lustrate the point. 

The core ovens may be provided with many an appliance which 
will f icilitate the quick observation of the material within, allow a 
shelf-full to be withdrawn, without interfering with the continuity of 
the heat, and be so provided with flues and dampers that the tem- 
perature within may be sufficient to thorough y dry, and yet be per- 
fe<Sly uniform too. 

The cleaning facilities of the modern foundry have been augmen- 
ted by the sandblast. Biijsh and Continental practice has been 
ahead of American in this resped for some time, many shops in 
Great Britain, Germany and Switzerland using this method of clean- 
ing almost exclusively. Americans rather object to the too excellent 
cleaning of the castings. Too much poor moulding is shown up by 
it. On the other hand, the introduction of the sand blast has been 
a boon to the enameling industry, for the surface of a casting is left 
perfectly clean and especially free from graphite. The introduction 
of hydrofluoric acid for picking purposes is also a decided advance, 
the s.'ind on the casting being dissolved, and not the iron under die 
scale, as when sulphuric acid is used. 

Iron interchangeable flasks, core machines for making the round 
stock cores now seldom provided for by making special core boxes, 
moulding aj)pliances which makes use of sweeps, and core applian- 
ces working on the same princi[)le are only some of the many de- 
vices which help to make up a goodly sum total of money saved 
(luring the year. 

It is the aim of every foundry foreman to get up useful contrivan- 
ces in connection with the jobs he has in hand, and these spon become 
j)art of the institution. In going through the various foundries one 
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often sees a device for saving labour and insuring accuracy which 
commends itself at once. Given the larger appliances furnislied by 
the establishment, these useful kinks frequently double their value* 
To-day, more than at any time» the cry is for increased production 
at lower costs, and well -devised shop-cost systems in the oflice soon 
show where a modern foundr>^ appliance is wanted. The engineer 
has placed at the disposal of the foundry-man labour-saving applian- 
ces which can tind application in every part of his establishment, 
and his will be the fauh if advantage h not taken of them. 



GAS AND OIL FOR MELTING BRASS. 

TV/tf ftmfh/ry. Quite a discussion relative to the use oi oil and 
gas as the i'uel in the brass foundry was carried on in several of the 
recent numbers of this Journal. One correspondent found that it 
shortened the life of the crucibles too much. The makers of cru- 
cibles agreed that gas or oil as usually applied was not economical. 
One of them stated, however^ that if used so that the crucibles 
were protect ed from the direct flame, and not too much air used 
their life was as good as when coke was the fuel. Another corre- 
spondent had tried a number of oils, but gave it up afternoting how 
the crucibles suflfered^ The Westinghouse people, who made the 
most elaborate experiments in this hne, got such good results from 
the use of gas and oil that they put in 20 furnaces of the tilting type 
equipped for gas and oil, and hiwe doubled the Ufe of their crucibles. 
An English firm (bund that to keep their crucibles in the best shape 
possible it was advisable to keep them hot continuously. They 
therefore put in an additional row of crucible holes for the crucibles 
not in actual service. This uvcrcame the breakage due to leaving 
hot crucibles in contact with cold air. 



CASTING ALUMINUM. 

T^e J^'oti ndr}\ March. A few ni 1 es for cas ti n g al um i n ium are gi ven 
by Mr. Harland Tuttle, Use sand as dr}' as possible. Avoid 
if sponging a mold, better file the casting afterward than lose it. Use 
large sprues and gat**s ;cut them into the heavist part of the castings 
and usually on top. Pour as rapidly as possible. Do not ram as 
hard as for iron. Vent all molds wxU. Pour as cold as possible. 
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FEEDING CASTINGS. 

The Foundry, February. Mr. L. C. Jewett emphazises the 
fact that one riser, instead of a number of them, will pass more metal 
and consequently keep open longer. Better feeding conditions 
therefore result less help is needed, less liability to accident, less 
chipping afterwards, and less delays in handling the whole opera- 
tion. The careful molder goes about the feeding process systemati- 
cally ; he has located the riser where it can be fed easily, has his rods 
at hand and heated up properly. After casting he pushes the rod 
down to that it reaches about an inch into the casting, and no more, 
Feeding is done only a littie at the time, so as not to increase the 
pressure on the mold too much. Moreover, by. supplying hot metal 
often and a little at a time the metal in the riser is kept hot better and 
the rod remains clean, The result will be a satisfying job and clean 
mold. In working the rod it should be kept near the outer walls of 
the feeding head, the center remains liquid without trouble. The 
time to stop feeding is when the melted metal begins to assume a 
granular structure. Then it is time to fill up for the last time and 
after a few minutes loosen the sand around the riser. The job will 
be done. 



GERMAN SILVER* 

The Foundry, February. Mr. Percy Longmuir discusses '* German 
silver,*' an alloy chiefly used in the eledrical and table cutlery in- 
dustries. The best alloy is probably : copper 48 ; nickel 30 ; zinc 
22. As this, however, is rather costly, on account of the high nickel 
contents, other formulae are used in foundry work. To produce 
sound castings the copper and nickel are melted in a new crucible 
under charcoal. When just melted the zinc is added, the contents 
of the crucible stirred with an iron rod coated with graphite, and 
when sufficiendy liquid, poured into ingots. The ingots are broken 
up and remelted under charcoal and then "poled'* so to speak ; 
that is, a piece of wood is attached to an iron stick and held at the 
bottom of the melt, causing it to boil violently, and in this way re- 
fininj^ the metal. The crucibles arc taken from the fire to do this, 
and arc about three-quarters full. Large castings are best poured 
by arranging a basin over the gate and inserting a cast iron plug. 
Wh^'" the basin is filled the plug is withdrawn and the metal flows 
through the gate clean. This is really a species of bottom pouring. 
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While alloys can be made with nickel varying from 30 down to $ 
per cent,, the following may be recommended : Where expense is 
no object, and a reliable German silver is wanted, use copper 60 ; 
zinc 20 ; nickel 20. From 5 per cent., to 10 per cent lead reduces 
the cost. Iron added in the shape of wire hardens the alloy. 



PATTERN METAL 
TAe Fmndty^ November, Mr. E. S, Sperry writes about pattern 
metal in the Aluminum World. After going through a number of 
alloys used \n foundries and criticising them he gives tJie composition 
of an alloy which is used by a pattern making concern that gets 80 
cents a pound for their work as it leaves the sand. Here it is : 
copper 90 per cent ; tin 6 per cent. ; zinc 2 per cent. ; lead i . 4 per 
cent ; nickel 0.6 per cent. This is really a steam metal with a litde 
nickel in it To duplicate this composition, the nickel being un- 
neeessaryj use copper 10 lbs (new); tin % tt^s: zinc % lb. and lead 
2 oz. For solder use i lead and 2 tin, or better stilly braze with 
half and half brazing solder. Mold well in the first place* 



CHEMISTRY AND CUPOLA PRACTICE 

The Fmindry, October, Dr. Edward Kirk gives some sound advice 
to the chemist w ho wishes to succeed in the foundry. He cites 
many instances where difficulties come from improper melting and 
where chemistry is of no avail This is a fact, for the chemist oin 
only start a mixture right ; the melter may spoil it afterwards . He 
therefore advises the chemist to become a practical melter. Dr, 
Kirk now goes into a number of points connected with melting iron^ 
discussing the melting zone first. This is only ro to 14 inches 
high, and the space in which iron is really melted properly is only 
6 to 8 inches* It is about 14 inches above the tuyeres when coal 
is the fuel, and 20 inches when it is coke. When melting the charge 
of iron the fuel bed is lowered 6 to 8 inches. Enough iron only to 
do this should therefore constitute the charge. Then must come 
enough coke to raise the bed from 6 to 8 inches before the nesrt iron 
melts. It is most important to have a proper bed of coke to begin 
with. For the single tuyere cupolas about 20 inches of coke above 
them is about right to have the bed to start with. Then iron three 
times the weight on this; after this a ratio of 10 to i should beheld* 
Experiment will then indicate the best charges, keeping the iron at 



44 

a good heat. Under no circumstances use too much fuel in the 
cu(X>la, as this is just as bad as too little. 

DRESSING CASTINGS. 

The Foundry, August. Mr. Percy Longmuir holds that castings 
should present an attractive appearance when shipped, and that thus 
depends upon the treatment in the respective foundry. Apart from 
defective molding, bad trimming leaves unsightly castings. This is 
more so in brass than in iron castings. The vise and emery wheel 
is responsible for many distortions and changes from the round or 
hexagon forms originally in the casting as it came from the foundry. 
First of all the dressing up should be done in a properly constructed 
building equipped with efficient tools. Good benches, vises, and 
rattlers, but better still, good molding in the first place. For small 
l)rass castings the band saw speeded up as high as it will stand it 
is much better than the gate cutter. For the heavier castings, pneu- 
matic chipping tcK>ls expedite the work very materially. Sand blast 
and picking in either sul])huric or hydrofluoric acid can replace the 
ordinary tumbling method if so desired. 

PLASTER OF PARIS AS A BRASS FOUNDER'S FLUX. 

The Foundry. August. While in ordinary brass founding a flux is 
lo be avoitlcd. if anything, yet where emery grindings, washings or 
buthn^s are to Ih' reinelted. plaster of pan's will be found an excellent 
rtu\. To usi' it add four or five pounds to one hundred pounds of 
ihr nuM.d, mix well and charge the crucible. When completely 
uu*hed pour the whole contents into the ingot mold. The slag will 
li.se lo the top. Mr. !•'. L. Sperry, who writes the above mentioned 
ttvlirlr in the Aluminum World, states that the flux can be used over 
a^ain srvnal tinu*s and does not fiiTect the crucible injuriously. 

BURNING BRASS ON IRON. 

/>. /^/<»/..'M. ( )ilt)lnr. Mr. J. F. l^uchanan writes of the rather 
unu-*u.d |nl»'. ol "iMirninjL; on" brass instead of iron where a defed 
\^,^% l\> It irmitlii'i. lir describes a pump which was in so preca- 
U\»UH .» ♦»'iitliih»n ihat bnriiin.i^ iron on it would have been a Mure. 
It w.^i hill d \Mili ^m\k\ dried and burned up the usual way, using 
jujH \^\.\K^ MiaiiiM- lo say it takes less brass or bronze to burn a 
^^ll^oul noil ihan if iron is used. Naturally the brass must be 
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'jumping hot". A good composition i^ copper i6 j yellow metal 
6; lead 3; tin 1. Mr. Buchanan finally deprecates the use of fillers 
and rightly holds tliat if a job is to be patched up, burning it is 
more creditable to the foundrj'man than filling up* He therefore 
urges that ''burning" castings jihould be studied up carefully by 
molders and thiit nuich work may be saved thereby. 



EFFECT OF VARIATION IN CONSTITUENTS 
OF CAST IRON. 

Th^ Foundryu Septemlxn Mr. WG.Scottthe well known chem- 
ist of the J. I. Case Company, irt an elaborate pajjer recently read 
at the convention of the American Suctety fur testing materials, goes 
into the behavior of the constituents of cast iron, under the various 
conditions met with, very thtjronjtfhly. After tleM:ribing the methods 
he uses to insure reliability in hi;^ work he (hscusse>s the influence of 
silicon, and ^wA^ that it softens iron, -imparts fluidity, decreases 
shrinkage, opens the grain, promotes the formation ot graphite^ 
and reduce>^ the strength. Sulphur makes the iron hard, increases 
the shrinkage, proniote*^ chill, causies the iron to congeal quickly, 
and give^ rise to blow hc»les, shrinkage cracks and dirty iron. 
Phosphorus lowers the meking point of iron, imparts tluidity, de- 
creases shrinkage, weakens iron and makes it britUe under shock. 
Manganese in large percentages hardens iron, increases shrinkage 
and chill, reduces the bending properties, tending to make the 
carbon combined. In small amounts it does tfie opposite of all this 
by ite action on sulphur and the occluded gases. Combined carbon 
doses up the grain \yi tlie iron, increases shrinkage and chill and 
mises the strength, while graphitic carbon weakens the iron, retluces 
shrinkage and chi!l and niakc.s a soft iron. Where speciti<*d results 
are wanted the following pointers are ji^dven : To raise liie strength 
increase manganese, reduce silicon and phtjsphoriis. To reduce 
shrinkage increase silicon and phosphorus and reduce sulphur To 
prevent blow holes^ reduce sulphur and increase manganese* To 
prevent kish, increase scrap in mixture or increase manganese. 

MOLDS FOR STEEL CASTINGS. 
^stHzeitttng^ No. 40. To avoid the necessarily slow drying pro- 
cess for the regular steel mold made of silica, clay and coke, Mr. 
E. Sarg, of Malstatt-Burbach, Germany, proposes the use of ground 
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slate from the coal measures. Very smooth castings are said to be 
the result of using this material the formula for which is as follows : 
Slate from coal measures, 6; sand 3; coke ^ . 



CONTINUOUS ANNEALING. 

The Iron Trade Review, Oct. 16. At the October meeting of the 
Foundrymen's Association of Philadelphia, Mr. J. H. Pepper read 
a paper on a new kiln for continuous firing, and suggested its use 
in the malleable industry. The kiln is about 123 ft. long and 24 ft. 
wide. Firing is done from the sides, the product to be burned or 
annealed entering at one end on suitable trucks, and coming out at 
the other. The idea presented is of course admirable, were it pos- 
sible to carry it out effeAively for malleable purposes. To the re- 
viewer it seems doubtful whether the delicacy of the annealing pro- 
cess as required in the malleable industry can ever be attained by 
this adaptation of the glass house * *lear' ' . The heat of our present 
annealing ovens are far from uniform, which results in much trouble 
from under and over annealing. Again the rolling mechanism 
would necessarily be under the extreme heat influence, which means 
a short life. Finally the time required to anneal castings properly 
would mean a very long oven, the cost of which might be out of 
proportion to the results expe6led from it. 



COST KEEPING IN AN OHIO JOBBING FOUNDRY. 

The Iron Trade Rroieu\ Sept. 4th., gives a series of blanks in use 
in a foundry in which a variety of work is constantly going on. Fig. 
I gives the sheet used for the daily time report. Fig. 2 the daily 
summary of labor, in which columns are left for men's numbers, rate 
and hours. Then the molding, cores, dire<5l labor and cleaning. 
Fig. 4 has the weekly list of material used such as sand, blacking, 
facing, flour and molasses, with spaces for each day of the week. 
Fig. 3 gives the summary of work in the melting and drying de- 
partments. Fig. 5 the melting and core oven cost for the month. 
Fig. 6 gives the cost sheet of the month and so arranged that this 
month, last month, to date, and last year is shown. Averages and 
totals give a ready oversight in the matter. Finally Fig. 7 gives a 
general charge sheet for the month. Office expenses, sundry ex- 
penses, cranes, cupolas, shop, etc., are all included here. 
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SPECIFICATIONS FOR CAST IRON PROJECTILES* 
Tk€ Iran Trade Hn^ietiK Oct, i6th. The specifications for cast 
iron proje<5liles h^ been amended recently by the Ordnance Depart- 
ment of ihe Army» The castings must be made base down for shell, 
and point down for solid shot, with a sufficient riser to insure sound- 
ness and density. 27.000 tbs. per sq. inch is required for sea cost 
projedliles, 25.000 for siege, 22,000 for fieldj and 18,000 for moun- 
tain projefliles. Specimens are to be taken from cylinders cast at 
the same time as the projectiles, two from each heat being ordinarily 
sufficient. Cracks, flaws, sand holes, etc. more than 2-10^' deep 
will cause rejedlion. Spongy metal likewise. Steam or water pres* 
sure is applied finally at roo tbs. per sq. inch for two minutes, leaky 
projediles being reje<5ted The base plugs of shells to be of forged 
steel, of not less than 30, 000 Rjs. per sq. inch in tenacity. 



COKE. 

The Iran Trade MeineuK Nov. 6* in a paper rend before the Pitts- 
burgh Foundrynien's Association » Mr. N. P. Hyndnian reviews the 
process of manufacturing coke. The serious condition of the coke 
market attracts special attention to this commodity just now. The 
distribution of the producing capacity is tirst reviewed. Then the 
claim that only in the Coanelsville region could the proper coke be 
made is taken up, and it is shown that the drift mine producer sells 
his coke in the same market at all times. While formerly coke was 
wanted with the sulphur below .75, now i per cent, is taken with- 
out question. Much of the objeiftion to poor looking coke is due 
to the ''black tops,** which after all are only signs of too quick 
coking in the oven. Black tops are not objei^lionable, but ''black 
butts'* are, as these are un coked coal, due to damp bottoms in the 
ovens, etc. The 72 hour coke, which is burnt longer, is harder and 
better adapted for foundry work. Mr. Hyndman now describes 
the proems of burning coke,and Mn Stroh then discussed the ques- 
tion of coke as used in the foundry. He suggests care in propor- 
tioning the amount of blast to the coke used, that the quality be 
constantly watched and poor material reje<5led. 



COST SYSTEM FOR FOUNDRY, 
Thi Iran Trade Review, Oct, 2, gives the system in use at the 
United Engineers & Foundry Co's various shops ^ for keeping costs. 
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The card system is used wherever possible. Figs, i and 2 give the 
shop order card, both sides being filled up with datii relating to the 
order. Fig. 3 shows the list of material tor mill, office and con- 
trading department. Fig. 4 is for the benefit of the foundry fore- 
man, giving the data relating to the vari(»us hirats. Fig. 5 shows 
the daily reports from the foundry. Fig. 6 further elaborates this 
by giving the product and consumptions of cupolas and furnaces. 
Fig. 7 is the delivery slip usctl by the shipping department of the 
foundry. Next come the slips in use for the machine shop. The 
whole makes a very complete series of cost records, and should be 
very valuable in the shops in question. 

CAST IRON FOR SUPERHEATERS- 

BdumaUrialienkunde, No. 12. The Secretary of Commerce of 
Prussia recently rerjuested the National Engineering Societies of 
Germany to express their opinion on the use of cast iron for the 
parts of boiler supifrheaters. The result of this inquiry was that 
'*the data available at the present time show that there is nothing 
to .prevent the use of cast iron for such f)urposes, provided the ma- 
terial is of the proper quality for the purpose." The Secretary of 
Commerce then requested the engineering bodies to recommend 
the qualities which cjtst iron should have to be used for superheat- 
ers, and the Cierman Engineering Society is asking boiler makers 
and others for data on this point, for future publication. 

STANDARD SPEOnCATIONS FOR CAST IRON PIPE. 

The Engineering Record, Sii\iX.. 13. The New England Water 
Works Association recently adoi)tc(l a stt of specifications for cast 
iron pipe by unanimous vote. This goes to show that there is a 
very strong desire to standardize e^^erything which is made in suffi- 
cient quantity to warrant such a j)roc(-'eding. There are 20 sections 
to these specifications, and the ground is covered fully and admira- 
bly. Section 9 gives the method of testing the iron. This is by 
26 inch bars 2 " x i " tested transversely fiatwise on supports 24 
inches ai)art. P'or 12 " diameter pipe> or less these bars should 
support 1900 His and tlefleot 0.30". For larger sizes than 12 inch 
pipe 2,000 lbs is demanded, with a detiection of not less than 
0.32". The average of three bars may be taken, and provisions 
are made for tests on bars other than the size given. 
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T^U XI 



DECEMBER, 1901, 



Part ITL 



FOUNDRY COSTS, 

EMgimering Magazim^ Sopt. Cost accounts are occupying mucli 
space in the techaical press, Mr. Percy Longmuir discusses the 
method of recording them and then interpreting the results. The 
usual methods are discussed and criticised severely ^ it being held 
that essential information is lacking. On the other hand, where 
the information is very detailed, and the results from week to week 
are plotted graph icallyt the manager is able to determine at once 
where the trouble from excessive costs may lie- Mr. Longmuir 
gives a number of charts which show the fluduations for the labor, 
m older, core maker, and other costs very forcibly. A good work- 
ing hne is given, a cautious line, a danger line, and in one case, a 
works was running below profit* For those who make a study of 
different methods of showing up details ofcost, the article of Mr. 
Longmuir is recommended. 



FOUNDRY QUESTIONS. 

Siahi und Eis^n, Sept i* In an address by Mr Bernhard Osann^ 
of Engers on tiie Rhine, delivered before the German Foundry* 
men's Association, he discusses the influence of American foundry 
pradLice on tJiat of other countries. He depricates the usual prac- 
tice of putting our foundry methods at the head of the industry, and 
thinks that we have just as many fiiults a^ others. He quotes the 
opinions expressed at the Buffalo convention of our Association, 
claiming that the opposition shown to the use of foundry chemistry 
proved his contention. Nevertlieless, Mr. Osann emphastres the faft 
that Germany must watch American foundry pra6tice closely. He 
holds further that those of our methods which do not lead to eco* 
nomical results are carefully excluded from the press, which is hard- 
ly the case. However, Mn Osann cannot praise our desire to in- 
terchange ideas too highly. He gives the ' 'Foundry' * a specially 
complimentary send-off, and even voices his surprise at the fed 
that the American, whom he supposes a **temperance" advocate, 
can get up such excellent **smokers" etc., as at the oonventioo of 
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our fbundrymen. American foundry methods are not to be imitat- 
ed in Germany, but only utilized, for the conditions under which 
we work are entirely different Mr. Osann now describes in detail 
our mechanical and metallurgical appliances, with which we are 
sufHciendy familiar. 



TESTING IRON IN SMALL FOUNDRIES- 

The Mechanical World. Mr. W. J. May comments upon the 
methods by which iron should be treated in the small jobbing foun- 
dries. After discussing the undesirability of small foundries, he 
suggests the use of all scrap mixtures for these places. By sorting 
this scrap into soft, medium and hard irons, and throwing all un- 
sortable material into piles for grate bar work, it is melted up in the 
cupola, using good coke and plenty of blast. Where the castings 
are to be machined, a little No. 3 foundry pig Is recommended. 
Furthermore, it is advised to melt up the scrap and run into pigs, 
before using the iron for casting at all. We rather fear that this 
advice would mean prett>' dear and hard iron eventually getting 
into castings, unless the English scrap is much softer than ours. 



CONSTRUCTION TEST. 

The Iron Age^ Nov. 13. Mr. Asa W. Whitney describes his au- 
tomatic chill test for cast iron . His aim was first to preserve a 
continuous contact of the test piece with the chill block,and second- 
ly to indicate automatically the progression and extent of this con- 
tra<5tion. Mr. Whitney uses the frustrum of a core whose bottom 
diameter is 5 per cent, less than the top diameter. The test piece 
can thus easily drop out of the mold afterwards. The method he 
propcxscs is described at length, and would seem to be intended to 
replaci- the usual cnide ways of determining the c hilling capacities 
of an iron. We will await further developments of the matter be- 
fore viist ussing it at lenq;ih. as it is given by Mr. Whitney tenta- 
tively, ho evidently bcinv; still at work developing the project in 
order to show practical results by its use. 



^TRUSTS.^ 

T/:e IfVfi Tr.iSt' AV:7f\\', April 17, gives Mr. Charles Kirchhoffs 
addrt^s on the abo\ o subject, :is delivered before :he Philadelphia 
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Foil n dry nien*s Ass omti itIh He thinks that '*consolidation** is the 
right word to use, the meaning of * trust" in the popular mind be- 
ing one of the monopoly* As a matter of fact not one of the consolida- 
tions can ever be ^ monopoly, though they are certainly ' 'dominant* * 
in their resp ect i ve i n dust nes. TIi e m o v e m en t to w a rd c onsol id ation 
IS inevitable at the present day. What the ultimate effect will be 
remains to be seen. The tear of a monopoly in the iron indusitry is 
gradually diiiappearing, as no one corporation can control the 
mineral res or ces of the country. Coal covers so vast an area that 
no one concern can ever own it. Ore is liable to be found any- 
where, both in this count r\" and in others. It is thought sometimes 
that the securing control of the richest deposits will give a monopoly, 
yet after al! this advantage has always been at once capitalized and 
is therefore lost. The existing consolidations have large* expendi- 
tures to make to keep their plants up to the standard set by the 
new independent plants, and oftentimes ]>arties who have sold out 
re-enter the business to sell out again, Themanuiacturing capacity 
has been increased and the individual producer has not suffered. 
Unfortunately there has been much stock gambling going on, and 
this has given consolidations a bad name. The reduction of the 
number of individuals in an industry makes it much easier to get 
together to adjust difficulties. At first serx'ice was peculiarly bad 
owing to the confusion created, but this is now happily adjusted. 
The consumer, as a rule, will always give the outside producer the 
perference in ord^.-r to foster competition. Then again the consol- 
idations have adopted liberal policies, but have done away with 
many abuses formerly tolerated. To keep the plants running full 
the time will come that much export business must be done. This 
costs more, and very probabl)' tlie domestic market must stand it, 
the consumer*s market alw^ays making the prices. An interesting 
discussion follow «d the address, Mr, Kirclihofl's exposition of the 
advantages and disadvantages of the so-called '^trusts" being con- 
sider i-*d very iairly stated. 



FOUNDRY PROGRESS. 
American Maclinist, No^\ 6. Mr- Harris Tabor gives a very in- 
teresting story {►f recent foundry progress in conne<:'tion with the 
anniversary number of iIisjouniaL Writing from the standpoint 
ot the mcchanicn] engineer, this development of the foundr>' from 
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the crude methods in vogue 25 years ago to more exa<S lines in use 
to-day has helped the machine tool builder to create the enormous 
demand for American machinery by reducing the shop costs. The 
wonderful advancement of the molder's art, Mr Tabor says, is ap- 
parent on comparing the steam engine of to-day with that of a 
quarter century ago. The success of the foundry in America is due 
to specialization . The duplication of work has made it adopt labor 
saving methods. The molding machine has become part of the 
modem foundry equipment, and this has been vastly improved in 
recent years so that better facilities are now given the molders than 
was the case in former days. Mr. Tabor concludes with a plea for 
helping the "man behind the gun" in the foundry in order that 
this may retain its advanced rank among the industries of the world. 

CALCULATING THE WEIGHT OF CASTINGS. 

American Institute 0/ Mining Engineers. Mr. C. M. Schwerin illu- 
strates a new method of calculating the weight of a casting. Instead 
of weighing the pattern he takes the drawings, makes a blueprint, 
mounts this on a card bord and uses the planimeter on the section, 
which in connection with the general dimensions enables a pretty 
close calculation to be made. The method is illustrated by t^vo 
examples. That of a 650 lb. car wheel which was calculated to be 
^49-93 ^- from the drawings, and that of a 700 lbs. wheel came out 
700 lbs. exactly. The metho<l has the groat advantiige of enabling 
the designer to get a given weight without actually having the pat- 
terns and castings made by the usual cut and try methods. 



ACTION OF UGHT ON COLORED BRASS LACQUERS- 

T/w Brass Founder an.i Finisiier, Ok:i. 15. In the Journal of So- 
cietyfor Chemical Industry Mr. H. Smith discusser the lacquers app- 
lieil to bnisstokeep it from tarnishini:. Lacquer is known as "cold" 
and" hot" as applietl upon cold or hoi uKtal. "Cold" lacquer is a 
solution of nitroct-lhilose spread ujH»n the metal with a brush just as 
in varnishing. "Hot" laovuier is u>ually sced-lac dissolved in methy- 
lated spirit. This uwqucr is u>ually c»»K»red to get a gold or copper 
tint. To determine the lastin;:: qiial:tii> ot the various colors when 
exposed to sunlight a lunnber or e.\perinienl> were made with the 
following resuh> : i^i* Vcii^taMe o»l'>ring mailers such as tumeric, 
;?atTron,^^dragon's blood, annotio. fade completely. (2) Tumeric, 



saflron and annetto also turn the brass black. (3) The aniline colors, 
melanil,yellow,ansanitne, and primrose are good for yellow lacquers, 
as they do not turn brass black. (4) Dragon s blood is more suit- 
able for copper colored lacquer than sandal- wood (5) Gamboge is 
best suited for yellow and golden lacquers, as it does not fade or 
blacken brass. 



INFLUENCE OF SILICON ON THE ANNEALING 
PROCESS. 

Siaki und Eisen, No. 15. Prof A. Lede bur gives some fafls on 
the inrtuence of silicon which are interesting to the maker of mal- 
leable castings. While it was formerly considered necessary to 
have a low silicon contents in the hard castings in order to properly 
malleablize them^ it is now known that at least .40 per cent, is 
necessary, and that i per cent, is not dangerous provided no 
graphitic carbon is separated out in the casting. It has been prov- 
en that the carbon of the hard casting does not leave during the 
annealing process until the combined carbon has been changed into 
temper carbon. The easier this is accomplished the quicker W'ill be 
the annealing process. To determine the effe^rt of silicon on the 
process five samples were taken and heated under various condi- 
tions. The first sample, 0.07 silicon, could not be annealed at all 
The second piece, whh 0.27 silicon, took almost the melting point 
of iron to anneal it partially* No. 3, with 0,80 silicon, showed 
traces of annealing when heated up to 1675*^ F. No, ^, with 1.25, 
and No. 5, with 2. 10 silicon (the latter having 0,2 graphite) showed 
annealing at the temperature of 1200** F. All of this goes to prove 
that the higher the silicon the easier is the change from combined 
carbon to temper carbon. Further experiments proved that tlic 
higher the silicon the lower the temperature required and the higher 
the temperature and silicon the quicker the change- 
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FEBRUARY. 1903^ 



Part III. 



CELLINI AS A FOUNDRYMAN* 



In his Little Jaurneys^ Elbert Hubbard discusses the "Memoirs** 

of this fajn oils sculptor and artist in Bn>n:ses* Those of as who 
have admired his masterpiece 'Ten^eus", in Florence, will be in* 
terested to know th^t he minutely described the whole proems of 
molding and casting this remarkable piece of Bronze statuary. 
The translation of that portion of his memoirs has it that be pro- 
vided himself with several bads of pine wood from the forests of 
Serristori, and while these were on the way» he clothed the model 
with clay I specially provided for, antl armored it with iron girders. 
He left numt-Tous air vents, *'the more of these, the better the mold 
will filL** Melting the wax model cjI his '^Perseus" ont of the clay, 
by shiW fire, he constructed a funnel shaped furnace all around the 
clay moldp of brick properly interlaced* and with numerous air 
spaces for the fire to exhale. Then he burned wood in it tor two 
days and nights. Being thus well baked, a pit was dug, the mo!d 
raised exucUy over the center, and lowered down carefully. Now 
he Ixinked it up with the earth he had dug nut, placing numerous 
ilr.iiu tiles for air vents in it. The I'uniace was next charged with 
pig^ of copper and other bronze stuflC according to the **laws of the 
art,'' and then he let her go. The roof caught tire, and the rain 
and tempest raged without, and he proceeded to get deathly sick. 
lnstru<^ting his gang of master lounders, etc, what to do to njake 
the CHst. he placed himself in the care of his housekeeper Bat* 
tling with the fever for two hours, he saw a vision of a man doubled 
up in the shape of a capital S» who told him that things were in bad 
shape outside. Upon this he *'shrieked loud enough to be heard 
in hades*' aiui started to dress. asi5ist<Mi by the several members of 
bis household, whom he kicked and cuffed ad hbitum. Taking 
charge again, he found the heat **curdled/' though he says the 
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technical expression was **caked/' Piling up a lot of oak logs, 
which, he has it, heat most powerfully, in contradistin<5lion to pine 
and alder, used preferably by the *'gun foundries*' where they want 
•*slow fire," he next flung a half pig of pewter on the frozen bath. 
Between this and the oak fire, he soon got it liquified again, and 
"having brought the dead to life again against the firm opinio of 
those ignoramuses"- -by way of referring to his master foundry- 
men- -he proceeded to tap. The stream not flowing as it should, 
he placed all his pewter dishes along the spout and in the furnace, 
and got a successful cast, in the meantime his furnace had ex- 
ploded, but did not seem to bother him, and some of the gang 
were putting out the fire on the roof, and closing the windows with 
carpets against the rain. He also got well. The maids were sent 
out to buy earthen dishes to replace the pewter, and a most remark- 
able piece of bronze statuary was saved to the world. For a 
period about 1540 this is not bad foundry practice, and the famous 
Benvenuto Cellini was doubtless a prominent member of the local 
Foundrymen's Association. 



FOUNDRY ACCOUNTING. 

The Brass Founder and Finisher, Mr. Kenneth Falconer con- 
tributes an admirable series of papers in this Journal on a subje<^t 
which is attrading more attention every day. His axiom that no 
results can be more accurate than the data they are compiled from 
will be readily conceded, and it seems that every attention should 
be given to procure these data in as reliable a way and for the best 
purposes possible. Writing more from the standpoint of the brass 
founder, Mr. Falconer explains the manifest impossibility of keep- 
ing cost records on each article manufa6tured. The molder and 
his helf)er may be working on cored and they may be making 
solid castings. The nielter similarly on metal for machine and for 
tub castiiij^s. The materials will vary in many classes of castings 
as well as in the labor expended in fitting up, etc. If however, we 
charj^e up all the cored work with the core room cost, and the pat- 
tern shop only to castings made from the firm's own patterns, we 
will t;et a corrtct distribution of these items at least. Where the 
foundry is j)art of a mamifacturing establishment, its accounts 
should he treated as if it were an outside concern. A foundry ac- 
count should be oj)ene(l. all material, expense, supervision, etc.. 
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sKould bt; charged to it, and all material received from the foundry* 
credited. If the work can be classified, let us say into four quali- 
ties, then there will be four sub- heads under six general headings* 
First, castings made on the molding machine, either cored or not 
cored, four divisions of each. Next, a general class of castings 
hand- made from home patterns, either cored or not cored, and 
finally, castings hand-made from customer's patterns^ either cored 
or not cored. Twenty- four divisions En all. The information is all 
given in symbols. Thus, B'2-4, denotes that the castings were 
made from home patterns by hand, were solids and of the fourth 
grade. The labor accounts are interesting* Under material ac- 
counts we have sub-accounts for metals, crucibles, and miscella- 
neous. There are accounts for special stores, fuel, manufafluring 
and gates. The last named divided into the four qualities above 
mentioned » and the manufadturing into the twenty -four divisions 
previousl) outlined Now come accounts for defe^^tive castings^ 
bad castings, maintenance, stores, expense, produ<5l and revenve. 
The accounts for defecftive castings and produ<!:t are divided into 
the 24 classes aforesaid. An important point brought up is the at* 
tention to be given to the metal yard, especially the scrap, if much 
of this is used. The loss and w^^stage here would surprise those 
who care to look into it A good system of finding patterns should 
be introduced. The output of the foundry l>eing carefully controll- 
ed, we can arrive at the total weight of the four qualities of castings 
here assumed, and dividing these weights into the total cost of each 
we can get a fa<5lor cost per 100 Itjs, of castings for each class. The 
separate items can now^ be distributed properly. We now get in 
all 36 fa^Mors of cost. Thus :---Four for metal melted for the four 
qualities of work. Then come crucibles used, fuel consumed, 
other supplies, firemen s wages, two fa<^tors for wooden boxes for 
cored and solid castings, wages of furnacemcn. Four ta<ilors for 
molder/ time on hand- made castings, and four for machine made. 
Two Actors for wages for storekeepers and helpers- Core room 
wages, core room supplies and cleaning room wages. Four Victors 
for the classes of pattern repairs, bad castings from cleaning room, 
bad castings from storehouse and elsewhere Three (a<5^tors for 
maintenance in foundry, cleaning room and core room, and finally 
the proportion of fixed charge and general expense. AH these 
items are distributed in the cost of the 24 items assumed in the 
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first place, such as A24, €21, etc. In this way the cost can be 
picked out neatly and improvements to the plant will at once show 
themselves. Costs can be figured out so closely that intelligent 
bids can be made at once and non-profitable work rejefled. Mr. 
Falconer now goes into the general tabulation, monthly cost 
statements, and graphic diagrams of the figures obtained. While 
this looks very elaborate, it is really very simple once it has been 
introduced. Stationery is cheaper than time, and where suitable 
blanks are provided the work comes along quickly enough. The 
reader who may be interested will find these three articles in No. 6, 
I and 2, 1902, of the Journal in question of great value. 



CASTING IRON ON STEEL SHAFTS- 

American Society of Mechanical Engineers: Mr. F. V. Henshaw 
holds that the following conditions must be fulfilled in order to se- 
cure a tight joint, i. There should be a considerable body of cast 
iron surrounding the steel. 2. The steel rod should be heated 
before pouring the iron on, the temperature being raised to a point 
slightly below visible red. 3. The surface of the steel rod should 
not be too smooth, and it is recommended that it be roughened up 
by small nicks cut with a cold chisel. Mr. Henshaw thinks that 
the trouble experienced with loose joints between steel shafts and 
the cast iron surrounding tlieni, is generally due to the shaft being 
cold when the iron is poured, and there being too little iron sur- 
rounding the shaft. Also that the roughening* of the surface of the 
sterl is of great importance. 



FOUNDRY FACINGS- 

The Iron Trade Review, Dec. 4. Mr. T. E. Malone reviewed 
th(! history of making foundry facings, and showed the necessity of 
l<'ttinj4 this important matter become a specialty of its own. In his 
pajxT, read before the Pittsburg Foundrymen's' Association, he 
-•tales that in the I'ittsbiirg (listri(^l sea coal facing is mixed with 
^aiid in tlie proportion of i to 7 to i to 14, depending upon the 
tliirkiiess of the castings to be made. There is much importance 
\M l>e attaclied to gettinjL^ an intimate mixture for the facing sand. 
It L^oes without saying tliat the sea coal should be finely and evenly 
^ndind. IMumhago, or graj)hite is another facing, the Ceylon var- 
«-ty being hy all odds the best. Soapstone also forms a small item 
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in this Une» being used with plumbago to cheapen it, ur alone. 



FOREIGN FOUNDRY PIG IRON. 

The Iron A^^, Ot^c, 25. A letter of inquiry was sent out by this 
Journal among Eastern toundrymen asking for their experience 
with foreign irons* Strange to say over one half of those asked, 
who presumably wou!d be the ones to buy the foreign irons, stated 
that they had obtained enough domestic pig to meet their require- 
ments. The replies from those who influally used foreign irons 
make interesting reading. Those who mix by analysis only seem- 
ed to have had no trouble, due precautions having been taken to 
keep the proportion of scrap carried suited to the composition of 
the new irons. Where the founders us<*fi analysis and grading, the 
e;ir marks of trouble are seen, tor the two will not tit together. On 
the whole, however, the reports show that the laboratory is being 
generally used, and that pig iron, whether foreign or domestic, if 
well made, need otTer no obstacle to successful use anywhere* if 
mixed on a scientific basis- 



SEA COAL, 
The Iron Trmie Mwiiw, Dec. 4, gives Mr. E, Frohman's paper 

on bituminous facings, as read before the Pittsburg Foundry men's 
Association. Sea Coal*— this most important foundry commodity— 
was originally made from coal mined under the sea* Even today 
it is thus obtained in Wales, The Iwst sea coal, however^ comes 
from the high gas coals in Westmoreland Co«» Pa* Whatever may 
be the reason that castings peel off nicely when a facing of this 
kind is used, the fa<5l remains that they do so It is necessary to 
grind the coal fmely and uniformiy. The usual process is to crush 
the coal, wash it. then dry at as low a temperature as possible, 
then grind again to the required fineness. Sea coal should be free 
from jsulphur to as great an extent as possible, be low in phosphor- 
us, and high in carbon and volatile matter. 



NOTES ON EUROPEAN FOUNDRY PRACTICE- 
Tk€ Foundry^ December Mr. G. E. Pickup writes very inter- 
estingly on some of the things be has seen while touring Europe, 
more especially England, on behalf of his firm. While advanced 
shops are by no meani? uncommon, yet the majority of those mak* 
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ing light ca^ting^ still plod on in the siiine old way. For insiano- 
snaall iron flasks are used and patterns are ungated even where the 
castings are made in considerable quantities. The Molding Ma- 
chine and snap flask has done much lo improve the output. The 
great difference between English and American prai^'tice seems to 
lie in our specialization. We make specialties, and these iji very 
large quantities at a time On the other side they have splendid 
shops for general work but little facilities for specializing. The 
cupola practice is also very far behind in Europe, elevators being 
Httle used and the cupolas rather priinitive aftiirs. Judging- from 
the difficulty of getting into Belgian and French foundries of ante* 
diluvian date and appearance, there must be a gre^it anxiety to 
preserve trade secrets, which however does not prevent America 
from putting castings down on their shores for less than the conti- 
nental shop cost. 



THE RISER- 

TAe Faundrv^ December. Mr. A. M. Loudon discusses the 
much mooted question whether the riser should be left open ur he 
closed- He claims that it is better to leave the risers open to allow 
tile gases to escape freely. Any foundryman can prove ihb to his 
own satisfaction by pouring two castings* one with the riser open, 
and the other with it shut* The latter, on machining, will show 
gas holes near the surface, while the former will be free from them. 
There Is no necessity of keeping the mold under even the slightest 
pressure and many a oisting shows what are called **dumb scabs** 
and dirt collected a few inches from the Joint as a result of insuffic- 
ient freedom in the risers, Mr. Loudon quotes instances which go 
to show that there is nothing in the theory of the **down draw'' in a 
mold with open risers^ and hopes that other practical men « ill dis* 
cussi this matter al turther lengtli. 



SAVING THE SCRAP PILE. 
Tk€ Iron Tratk Rnne^t^ Dec, ii. At the December meeting of 
the Philadelphia Foundryiuen*s Association, Mr- Ward, of the 
American Brazing Co. , made some interesting remarks on "Fer- 
rofix,'* the German flux, containing oxide of copper, which in the 
reaction taking place in melling* gives an excellent brazed joint* 
Samples were shown which indicated that very many castings 



which were imperfect or broken, could be saved from the scrap pile 
by the use of this method (It has been described in these columns 
some time ago. ) In general it may be said that any process which 
cheaply corre^fts the defects in important castings without weaken- 
ing them is bound to be of service in the foundry, where indeed too 
little attention is given to brazing or ** burning on/' 

THE FOUNDRY, 
American Mat kinist^ I}^Q. ^, Mr. R. H. Palmer reviews the 

progress of the foundry industry in a well-written artide, going 
fully into the lighting, heating and good building question. Cranes, 
the cupola, good coke, blowers and all the foundry accessories are 
taken up in turn. He pays a great tribute to the benefit of metal- 
lurgy in the foundry, holding that its application was one of the 
greatest strides in the phenomenal progress of the industry. He 
also accentuates the necessity of proper charging and cujiola man- 
agement, and is right in this. Molding machines come in for their 
share of attention, as well as modern cleaning facilities. Mr Palmer 
concludes by stating that while hand molding remains the same, it 
is now surrounded by many improved accessories, is carried on in 
pleasanter shops and w ith modern comforts. 



METALLURGY IN THE FOUNDRY. 
Mr. Percy Longmuir, our fellow member in England, recently 
delivered an Interesting address befbre the Manchester I ronfound- 
er 3 Association, on the relationship of metallurgy to the work of 
the founder. He went over the ground carefully, tracing the chem- 
ical, physical and metal lographic relations of cast iron, the various 
properties and how to test them, and hnally working out mixtures 
for the benefit of his hearers. Mr. Longmuir quotes copiously 
from the papers presented by him before our Association » and his 
' efforts will certainly be of great benefit to his fellow-countrymen, in 
raising the standard of the foundry industry over there. 



THE GERMAN NATIONAL ORGANIZATION OF 
EMPLOYERS- 

Mtumeitung^ No. 46. For many years the German employer 
has been seriously injured by the arbitrary adion of the unions, and 
hence tl*ere have been in existeJice many lo<ml associations intended 



to counteraft this eviL An these organ izatioiis, many of which 
are mentioried, sometimes clash, standing for opposIng^ interests, a 
strong movement has l>een culled to life to harmonixe them all, and 
unite in one national federation of employers* This is all the more 
nec^sary, as it is found that the German Unions stand as one 
unit. In the publication of the new organization, the * Journal of 
German Employers/' which, by the way, handles German indus- 
trials without gloves, there is no attempt made to gloss over sore 
spots, to coquette with socialism, but the point is strongly 
urged that in a strike which is ordered and led by a central labor 
body, all employers' interents become alike. On the other haitd^ 
w^hile advocating organization to counteract this relic of barbarism, 
there is advised also a direct contact w^th social conditions in order 
to anieliorate the position of the workingmen as much as possible* 
To establish beneficiary funds in factories, improve workingmen*s 
houses, establish employment bureaus, give technical education^ 
encourage industrial research, as well as scientific investigation, ool- \ 
Ie6l statistical information, and, finally, watch the financial system 
of the state, and suggest internal improvement Truly a large 
programme, and one we will do well to think about. 



THE FAN BLOWER FOR THE CUPOLA PROCESS. 

T/ie Iron Age^ January 8, In a paper on the above subject read j 
before the Pittsburg Foundry men's Association, Mr- R. B. Hay- 
ward goes into the question very thoroughly. Tracing the use of | 
blast in the cupola from the natural method of simple diimney 
draught, Iw meniicmj* the steam jet in the fstack to bring about the 
same conditions. This, while evidently wasteful is still in u,se in 
Europe where local conditions prevent an open exit to the smoke 
and flame. The pres^^tire blower as used in the Bt^ssemer process was . 
the next step, and the next of kin. is the rotary blo^Aer As Mr. Hay- 
ward hiis it, the pressure fait, or pressure blower, as it is sometimes I 
called, has snpercedetl them all In spite of this statement, the 
rotary pressure blower will be fijund in a very large percentage of j 
the iiliportant foundries of today. There are two general forms of 
fans, the j>ro[]jeller or disk wheel, and the peripheral discharge fan 
with enclosing case. The former is valueless for the cupola^ and 
the latter can be built for either volume or pressure, this often as | 
high as 20 ounces, Mr Hiyward goes very fully into the qucs* 
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tioHH of air movement and suiuj* up the argument in that the (irov- 
ince of the cupola blower is to iiirntsh the volume of air necessar>* 
for proper cumbustion of fuel required for the melt* This volume 
of air to be at such pressure that the resistance to fts flow in the 
eupjla is overcome. It is necessary to have your fan amply large 
enough to furnish the air required and the pressure high enough to 
overcome all resii^tance in the piping, etc*, as well as that of the 
cupola. The pressure may be from 4 to 16 ounces, really depend- 
ing upon the skill of the melten A pressure guage should always 
be available. Mr. Hay ward concludes with a number of hints rm 
piping up properly. 

THE PROPER VALUATION OF PIG IRON FOR FOUN 
DRY PURPOSES. 
Eisenzeiiung^ Oct. 16, very empliatically endorses the proposal to 
test pig iron for foundry purpose*^, recently made by Dr. R. Mol- 
denke. It also seems to be well know in Genuany that irons of 
the same composition, when remelted, tnay show entirely different 
physical properties, and that for that reason one is not safe in pre- 
dicating the strength of the casting from the composition of the iron 
used. It would therefore seem a very proper procedure to apply, 
such tests in conne<5tion with pig irons, after they have been re- 
melted under standard conditions, that tfieir strength may be 
known to be good. In this way weak irons can be weeded out for 
Important w*ork* The Journal quoted says that white Americu has 
done much less than Germany along these lines, yet the idea could 
well be studied there as resulting in not only raising the standanl 
of the ioundry raw material, but for settling disagreeable disputes. 

CRANE SERVICE FOR THE FOUNDRY* 
Engineering Afagazme, January. Crane Service* according to 
Mr. Rol>ert Buchannan, the cupola alone excepted, ranks highest 
in importance in the foundry^ the pace of all the operations going 
with it, jib Cnmes in the middle of the foundry flof>r are now- 
back numbers, the pipe foundry alone exce()ted. The jib crane, as 
an auxilliary to the regular traveler, is however excellent. Here it 
takes care of the numerous lesser operations of the molder* The 
best arrangement is when connected to uprights along the wall, 
every alternate one i>eing higher* so that they may overlap in 
handling work, the radius of all beiiig greater than half the distance 
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between the cranes. A jib crane is wanted in front of the drying 
oven, and at every pit. Mr. Buchannan does not think that the 
electric or the hydraulic crane is economical unless there is use for 
this installation in other parts of the establishment. Over here we 
think differently, often putting in the plant for crane service first, 
and then extending its usefulness. The rope-driven crane seems to 
be the main stay of the English foundry. Mr. Buchannan gives 
some hints about what to keep in stock for the likely break-downs. 
Steam cranes come next. The electric crane does not seem to find 
favor fast in England, which may account for their filing behind us. 
The article now takes up cores, core-ovens, drying ovens, and 
methods of skin drying molds on the floor. As an interesting core 
mixture, the following is given: One wheel-barrow of burnt sand 
from castings, five similarly of molding sand from the floor, and 
I ^ lbs. of Dextrine to each three hundredweights of the sand. 



NEW METHOD OF LINING CUPOLAS. 

TAe Foundry, January, gives the details of a new method of 
cheapening the cupola lining. Simply stated this means the use of 
hollow cast iron blocks above the melting zone. As iron will not 
melt unless heated up to a point considrably beyond that f )und in 
the upper part of the cupola, the idea would seem to commend 
itself. And as these blocks are much used in England, they must 
find advantages in the method over there. So long as this lining 
does not extend too far down, where it would at once give trouble, 
it would certainly avoid the wear and tear incident to much of the 
charging. 

RISERS. 

The Foundry. January. Quite a discussion is going on as a re- 
sult of an article by Mr. Loudon, in which he claims that risers 
should be left open. Mr. Harry Willis gives several examples 
where the use of the riser, left open, but placed so that it acted 
pra6^icaliy as a safety valve for the iron from the increased pressure 
of a high pouring basin, gave good, unstrained castings of the right 
thickness. Wherever there are thick hubs, and the gate is at the 
hub, these should be carefully fed. Risers at the rims of pullexs 
and on teeth of gear wheels should not be tolerated, but they are 
very beneficial where there are high points on irregular castings. 
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especially in the case of cored work and when there are pockets 
which may imprison bubbles of air. Mr. Jos. A. Murphy also re- 
views Mr. Loudon's original article on the subje<5t. He says the 
praftice should vary with the requirements of the work. In some 
cases an open riser is the only way to secure good results, but 
usually the other method obtains. In any case, risers are never to 
be opened when the mold is half full. Mr. Murphy further disa- 
grees with Mr. Loudon as to the test the latter made to prove the 
advantage of an open riser. He claims that the result should have 
come the other way. The two gentlemen also differ as to the 
highly interesting **dumb-scab." We hope to hear more of this 
discussion. 
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STEEL CASTINGS AND THEIR USE* 



Sitihl umi Elsen, Jan. 15. Mr, Bernard Osann, in a recent 
kcture before the Meiallurgical Association of Upper Silesia, re- 
views the condition of the steel casting industry as evidenced by the 
Duessel dor f Exposition, The saving in weight and improvement 
of quality in material has been the keynote of the successful intro- 
duiftion of the steel casting; The redu^ftion in weight from the 
i^tandpoint of freighting in the ex j>ort trade seems to be the most 
prominent feature German producers are concerned with, as their 
transportation facilities are far behind ours in point of magnitude 
and economy. Mr. Osann described how the conditions of the 
Hhi]>-building trade required results which seemed impossible, but 
which were ultimately attained, these remarks reminding us of the 
lime when the stern posts, etc , of our battle ships also went to the 
foundries of the country. It was simply a c^se of compelling ihe 
manufoclurer to furnish what the industry required, and he succeed- 
ed better than he thought. Mr, Osann now gives the history of 
the steel casting industry very briefly, the invention dating back 
to 185 1, and being made by Jacob Mayer, The great trouble with 
steel listings was always hi the hot and cold cracks, but the study 
of ihe^e phenomena tiually furnished the means to overcome the dif- 
ficulties. In the first place a very pure material was required, then 
a very quick removal of the molding sand to allow proper contrac- 
tion without tearing apart the casting; Then again it is necessary 
to design the casting in such a way that undue straining is avoided, 
a point to be well thought over even (or gray castings. On the 
whole it is better to anneal important castings on general princi- 
ples, in order to overcome the tendency to crack by reason of inter- 
nal strains. The temperature sele<5led for this purpose should be 
between 1300^ and 1500^* F.. preferably an ejca^l temperature best 
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found in practice and constantly checked by the Le Chatelier 
pyrometer. Special care must be taken to avoid shrink holes. The 
importance of this will be seen from the facl that a locomotive 
frame of about 30 feet required 32 pouring gates and risers to come 
out sound. An interesting method of obtaining the dimensions of 
the sink head for a casting is given, which shows by means of tjie 
lines of continuous setting just how large an area is required in the 
riser to allow liquid material to flow into what would otherwise be a 
shrink hole in the interior of the casting. Mr. Osann now advises 
the steel founder and the industrial engineer to get together more 
especially for eleflrical, mechanical and ship-building work. He 
advises that experiments be made on the permeability of steel cast- 
ings (which are now being carried out in this country) and esj>ecial- 
ly that the question of annealing castings be given more attention, 
which is also the case here now, as annealed ca.stings are specified 
more and more in our work. A series of descriptions of special 
castings exhibited, as well as special kinds of steel for casting pur- 
poses, concludes the interesting article. 



WASTE IN THE FOUNDRY- 

The Foundry^ February. In the Mechanical IVorhi, an English 
foundry foreman condemns the awful waste going on in our found- 
ries by careless men. He describes the making of a mold and the 
incidental losses conne(5led with it, such as pounds of nails, chap- 
lete, screws, studs, and other expensive articles, all ofwhich should 
be charged up to the molding cost and much of which is a dead loss 
by being dropped into the sand. When more are wanted for the 
next job a new supply is gotten from the warehouse. Then the 
loss of plumbago, wooden wedges, spikes, etc., all of which are 
dead loss. Then come the losses in other directions such as wast- 
ing fuel in drying ovens, etc., when these are not needed, not to 
speak of the time lost in looking for things in the scrap pile. Where 
loam jobs are stripped off many a good brick is split up by 
the laborers. Lotsofgoc^d coke is lost in the cupola refuse, not 
to speak of the iron. So it goes all through the foundry, and it 
is really a wonder that some places still exist. 
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THE LIFE OF INGOT MOLDS. 

Siiihl umi Eiscn^ March 15, Mr P. Reusch calls attention to 
the injurious effeft of arsenic on the life of an ingot mold. Over in 
Europe it seems that the Spanish and Grecian hematites used often 
run 1.5 per cent in ansenic. Then the blast used should not be too 
high in temperature, otherwise the iron is injured. The composi- 
tion of an exceptionally durable ing^ot mold^ cast of charcoal iron, 
is as follows : Silicon 1.27" manganese 1*29; phosphorus ,147; 
sulphur .o6t ; total carbon 3.87. And yet a coke iron ingot mold 
of this composition would not stand 10 casts. For these irons the 
manganese is entirely too high, and it may lje added from our 
standard, that the silicon^ sulphur and phosphorus are too high 
also. Mr, Reusch holds that the composition is not the onl/ thing 
afle<Sing the life of an ingot mokh The metal should be poured 
hot enough to avoid cold shuts; the mold and casting should be 
allowed to cool very slowly. To facilitate an even cooling of the 
ingot the inner walls of the ingot mold are often made slightly con- 
vex so that in expanding they will pra<5tically straighten out flat 
instead of leaving a space lor the running out of some of the j^teel of 
the ingot. Then again the lower part of the ingot should be ribbed 
to some extent so that this portion of the mold can resist the hy- 
drostatic pressure better. The American system of pouring ingots 
with the molds upon moving trains of cars is commended as vastly 
better than pouring in soaking pits, hut still better should be the 
method used in Germany of taking the ingot mold after stripping 
and plunging into water, the idea being to cool the inside and out- 
side quickly but evenly. Ingot molds should not only be made 
properly, but should also be used to the best advantage* 

MELTING STEEL WTTH CAST IRON. 
The Jr&n Trade Revku\ March 26th, gives the paper by R* P. 
Cunningham, on the above subject, recently read before the New 
England Foundrymen*s Association. He refers specially to mak- 
ers of pumps, for which a high tensile strength is essential, and 
moreover a clean, smooth article ii^ also required. The judicious 
use of steel scrap is very advantageous in the first con si deration ^ and 
care in the work helps the other. Mr. Cunningham's method of 
charging the cupola is as follows : The bed of coke is 1 200 lbs. On 
this comes f 000 tbs, iron, then 500 fbs. steel, 500 fts, iron; then 
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2oo lbs. coke, 500 lbs. steel and 1500 lbs. iron. The thinner the 
castings the smaller the percentage of steel allowable; in fed it is 
desirable to use no more steel in the mixtures than is just right for 
the purpose wanted, the difficulties in handling increasing greatly 
with the higher steel percentages used. Mr. Cunningham now 
describes a series of 18 heats, with percentages of steel running from 
20 to 45, and the results show a very great regularity. The con- 
clusions reached from the paper indicate that only the stri<5test su- 
pervision will produce uniform results in melting steel with iron in 
the cupola. Without this nothing of value may be expe<5led. 



MALLEABLE CASTINGS PLANT IN EUROPE. 

The Iron A^e of February 26 reviews a recent article by the 
German foundry expert, Mr. Bernard Osann, in which he describes 
the largest malleable casting plant in Europe, that of Gelsenkirchen. 
The works in question have two cupolas, each capable of making 
two tons per hour, from which it would seem that they are very 
small ones indeed, the fuel ratio being i to 3.9, which is about 
right. The charge is 71 f)cr cent, wrought iron and steel scrap, 
and 29 per cent, pig iron, much of this scrap being recarbonized by 
the process. The castings, being small mine car wheels, are placed 
into cooling ovens in order not to crack, and then go into the an- 
neal. Here they remain 21 days, or three times as long at least 
as in our process. As no boxes are used, but the castings go into 
the ovens dire<5l with a packing of iron ore, there is lots of trouble 
for the employees. A series of tables showing the chemical chang- 
es completes the paper. 



OVERHEAD TRAMRAIL SYSTEMS IN FOUNDRIES. 

The Iron A^i^r, January 22. At a recent meeting of the Phila- 
delphia Foundry men's Association, Mr. A. W. Moyer read a pa- 
per on overhead tramrail systems in shops and foundries, and went 
into his subject very thoroughly. These systems, which are con- 
veying methods are great money savers, and any shop handling 
many small pieces daily will do well to look into them. Labor is 
suved, the floor space is not obstruc^ted, and there are many exam- 
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pies of saving the entire cost of such a system in the first year of its 
installation by the economies effected, Mr. Moyer described 
his own system, and then showed a number of installations by lan- 
tern slides. The general opinion of the foundries where these sys- 
tems are in use is that an I beam installation, no matter whose 
make, is the best for all-around efficiency and reliability. Patent 
styles of rails are not in it with the plain I beam. 



GRADING AND MDONG IRON BY ANALYSIS. 

T/i/- fmndry^ February. Dn Edward Kirk writes about the 
remarkable change from fradiure grading to that by analysis, and 
predicts that It is only a (]uestion oftime when the old style of grad- 
ing and [nixing will be entirely obsolete. After showing how easi- 
ly the Ibunder can get the composition of the eastings he wants to 
make, and from this the iron he wants to buy, he warns the maker 
of specially good work not to rely entirely on this simple method, 
but to study the fine points of chemistry for the foundry so that 
special questions of strength, density, etc., may be solved in a pro- 
per way* Dr Kirk is right. Only a close study, and perhaps 
years of it, will show just how to use pig iron properly, and the 
sooner methods of testing pig irons are devised which will tell us 
what they really are, the quicker we will arrive at methods of pro- 
ducing castings, the quality of which will be beyond what they are 
now- 



CARBIDE OF SILICON FOR FOUNDRY USJE, 

The Ir&n Trade Review, March 19, goes into the use of this 
compound for steel works and foundries. In the former its advan- 
tages are undoubted, as it replaces ferro -silicon, which cools the 
metal too much unless previously melted* For foundry^ purposes, 
however, the results have so far been negative, as the metal is not 
hot enough to take up the silicon carbide readily. This is no rea» 
son why it should be put aside, and we hope to see more done with 
it, as in furnace work it w^ould quickly give silicon, where required, 
without chilling the buth. 



IRON IN CXDPPER AND ITS ALLOYS. 

The Brass Founder and Finisher^ December 15, quotes the arti- 
cle of Mr. E. S. Sperry, in The Aluminum World, anentthe presence 
of iron in brass and bronze. Iron was formerly considered a very 
bad impurity in copper, and rightly so where it was present in me- 
chanical mixture. Where, however, it is in a chemical combination 
things are different, as for instance in sterro-metal, delta-metal and 
manganese bronze. Here it is rather good than otherwise, though 
persons who have run across iron nodules in sheet brass or other 
classes of brass goods to the cosl of spoiled tools will not take kind- 
ly to this statement. As we have no method of dire<5ly alloying 
iron with copper or brass it is necessary to first alloy iron with zinc 
or make a manganese iron alloy to put in with the copper, etc. 



SKIN DRIED MOLDS* 

The Foundry^ February, has a short article by Mr. George 
Buchanan, in which he describes his experience with skin dried 
molds. By an accident he overcame a lot of scabbing in making 
condenser end covers, and as a result he continued to place a little 
coke fire bucket where it would do the skin drying for him. As a 
result of his success with this method he recommends the use of 
these fire buckets, which amounts to pra6lically working with dried 
sand molds. The method is in effeft a simple form of the coke 
stoves with air blast used so much in Europe for special molds 
where skin drying is essential. 



DIPPING BRASS. 

The Brass Founder i^ Finisher ^February 15. Mr E. S. Sperr}% in 
The Aluminum Jlorld, takes up the subject of dipping brasses, that 
is, those brasses which on being dipped for a short time in strong 
nitric and sulphuric acids assume an even, clean, bright, uniform 
surface. As to the mixture it may be said that plain copper-zinc 
alloys answer best, and the requirements are freedom from blow- 
holes, homogeneous structure. The alloy should be uniformly at- 
tacked by the acid, and castings must be free from sand and other 
adherent matter. 
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MODERN CUPOLA PRACTICE 
Th€ Fmndry^ February* Mr, F, W, Stickle goes over this 
question at lengthy showing that the modern tendency is to de- 
crease the diameter of the cupola and to raise the charging door; 
to have a blast belt connecting double and triple rows of tuyeres; 
finally, to make special internal arrangements of the tuyeres and the 
cupola bottom. In this way the heat of tlie combustion is taken 
advantage of while formerly it escaped at the stack without impart- 
ing heat to any series of charges above. Mr, Stickle recommends 
only 1 4 inches between cupola bottom and tuyeres^ the idea being 
to get the iron out so fast as may be to prevent contamination by 
sulphur from the coke. The second row of tuyeres is a special ad* 
vantage now generally recognized as giving a much more perfect 
combustion* The charges of iron should be the same throughout 
and not larger over the bed of fuel. The appearance of gases at the 
charging door soon indicates the condition of the cupola as well as 
the air supply* Care taken with the bottom will always repay itself 
and conditions can be regulated so nearly that lo lbs, of coke mi^e 
or less will be noticed in the results. In addition Mn Stickle^id- 
vises foundry foremen to study their cupolas continually, so that the 
best results in them be realized, 



MOLDING FROM HALF PATTERNS, 
The Foundry, March. Mr, John W. Graham describes a labor 
saving method of molding half patterns which, while not new, is in- 
teresting. An ordinary half pattern, say a Y or T, is laid upon a 
follow board which has two plates inserted to receive the flask pins. 
A central line is drawn on the follow board, the pattern being plac- 
ed on the board guided by this line. The flask is fitted with the 
same plates, loose steel pins being usedi When everything in ready 
the nowel can be rammed up and the pattern drawn. Then while 
it is finished the cope can be made, and thus much time saved, 
skeleton half patterns can be readily used, and an assortment of such 
specially prepared boards will prove a profitable investment in any 
foundry. 

FUSIBLE ALLOYS. 

The Brass FmmUr '^ Ftnhher, December 15, giv^es a list of 
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ibsible alloys, of which we take a few, usehil tor soldering purposes 
as well as for delicate castings. An alloy which melts at 158° F., 
is made of 3 parts lead, 8 of tin, 4 of bismuth; i to 2 parts mercury- 
added increases the fusibility, Newton's alloy, a standard fusible 
metal, is made of 8 parts bismuth, 5 of lead and 3 of tin. For 
delicate castiiigs a cheap alloy is 6 of bismuth, 3 tin, and 13 lead. 



ORGANIZED LABOR DECISIONS. 

The Iron Age, March 5, gives an excellent summary of court de- 
cisions on disputed labor points. The article in question is by Mr. 
Jas. A. Miller, and is reprinted from Vol. II, No. i. Bulletin Cor- 
poration Auxiliary Co., Cleveland, O. Mr. Miller deplores the 
ia<5l that the court is not more often invoked to proteft the rights of 
the party suffering interference at the hands of irresponsible out- 
siders. He states that ignorance on the part of a manufacturer of 
the decisions of the various courts is the reason as well as ignorance 
on the part of lawyers as to what constitures a labor union. Mr. 
Miller now explains the terms **unlawful,** ** common law,** and 
* labor law.'* So far as the rights of the emp)oyer and employed 
are concerned each individual may carry on his business or g^ve 
his labor as he pleases so long as he keeps within the law. Any loss 
occasioned to others under these circumstances cannot be recovera- 
ble. Men have a perfedl right to strike provided they break no 
contrafl and aim at nothing unlawful. They may persuade men 
who are not under a contract and who do not objed to listen to 
them. Picketing as it exists today is entirely unlawful. Intimida- 
tion by strikers is unlawful and can be quickly punished. The boy- 
cott and sympathetic strike are also unlawful. The methods used 
by unions to intimidate their members by means of fines are unlaw- 
ful. The idea of injunctions is really to prevent the multiplication 
of court suits for each striker every week or month and an appeal 
can easily be taken and hardships prevented. Mr. Miller urges the 
formation of associations whose object shall be the settlement of le- 
gal points involved in labor troubles through the courts. 



REGULATION OF CUPOLA MIXTURES. 

The Iron Age ^ ]2inudiry 22. In an address before the New Eng- 
land Foundrymen's Association, Mr. W. J. Keep discussed the best 
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method oi regulating mixtures for the foundry. In weighing his 
charges Mr. Keep prefers to begin with the high silicon pigs of the 
mixture and wind up with those low in that element, thus lessening 
the chances of error in the mixture a^ calculated. From his expe* 
rience with the cupola Mr. Keep finds that the loss to be allowed in 
the melting process is o. 25 per cent, for silicon. The cupola has a 
tendency to increase sulphur up to .03 above that of the mixture. 
A series of interesting figures are given on the melting loss of vari- 
ous kinds of scrap as well as the method of ascertaining this. Then 
Mr, Keep gives the laws relating to the effed of the constituents in 
cast iron which are well worth repeating here. 

Carbon lowers the melting point and shrinkage, and when com- 
bined hardens cast iron. Graphitic carbon is deposited between the 
crystals of iron after they are formed, and the decreased strength 
of such iron is on account of the loose grain. Silicon added to 
white iron turns it gray, by changing combined carbon into graph- 
ite* As silicon is the only element which it is practical for the 
founder to use for this purpose and to decrease shrinkage, it is the 
controlling element. Phosphorus does not influence carbon, but 
reduces strength more than and other element. Sulphur is always 

■ present, but is of no benefit. It is sometimes freely absorbed by 

■ melted iron, and at other times, when the conditions seem the same, 
I it will not do so. 

I Manganese hardens castings. Sometimes it combines with 

I sulphur and enters the slag, but if manganese and sulphur both re- 
I main in the iron, the manganese does not counteract the influence 
I of the sulphur. 

I re< 
I re( 



FOUNDRY DEVELOPMENT IN ENGLAND. 
Eum-ZcUung^ No. 8. A good deal has been done in England 



recently to improve the foundries there, and this may be traced di- 
rectly to the effect of America desiring to build up an export busi- 
ness there, notably the Westinghouse Electric Co, , and the manu- 
facturers of cupolas and molding machines. Especially in the ap- 
plication of the molding machine do we see a marked improvementi 
|-«|IS this means much for the future status of their export trade. In 
addition to the above the matters of heating and ventilating are also 



looked into more, and conveying app^iratus finds a more ready ap- 
plication. Taken all in all the movement seems to date from the ad- 
vent of American methods, brought there by our representatives 
and taken back by English visitors here. 



STANDARD PIPES AND SPECIAL CASTINGS. 

The Engineering R^e&rd, January 17, in an editorial on the' 
above subje<5t discusses the recent standards presented to the New 
England Water Works Association by its committee. These have 
l>een mentioned in our '* Reviews** before, but attention is again 
called to this work, as it includes standards for straight pipes not 
only^ but for special castings^ such as curves, various kinds of^ 
branches, reducers, sleeves, caps, etc. The economy and conven- 
ience which results from a good set of standards cannot be overes-J 
tJmated, but the interesting point to the foundry man lies in the feci 1 
that with these standards in general use it is possibls for him to keep 
a small stock always on hand for the convenience of the municipali- 
ty* etc. This really means that he can fill up odd days with this 
work when other orders are coming in slow. 



CAST IRON SECTIONAL STEAM BOILERS. 

The EnghiecriHg J^ecorJ, January 24. Mr. J. J, Black more 
cently read a paper before the American Society of Heating and 
Ventilating Engineers, in which he advocates a proper rating of 
cast iron sectional boilers. It is well known that for heating pur- 
poses this type of boiler has no equal, for which we foundrymen are 
truly j^ratefub With proper rules for figuring out the effective heat- 
ing surface Mr* Blackmore thinks one of the great difficulties of the 
designers of buildings in which these boilers are used will be re- 
moved. He is right in this, and his methods proposed deserve the 
full attention of those of our foundrymen interested. 



STREAKS ON CHILLED SURFACES. 

Irpft AMdas* Jtmrmil. In order to keep chilled surfaces from , 




streaking it is necessary to pour the mold as quickly as possible^ a 
point always made in a car wheel foundry. Dull iron and too 
heavy a chill are apt to leave scars on the chilled face of the cast- 
ing. To prevent chills from sticking use ordinary pattern makers' 
shellaCf having the chills warm before the application. By coating 
a warm chill there is no dampness to contend with afterwards. 
Big gateSj hot iron and a quick pour will tlo the trick. 



ANNEALING WHITE CASTINGS. 

Amencan Muftu/afiur^r dGscnhes another quick anneal process 
gotten out by our old friend Dr. Hunter, who has experimenteil 
long on lines intended to shorten the annealing process for mallea- 
ble castings. This time he uses nitric and sulphuric acid gases . He 
takes care, however, to raise the heat very high, and suggests that 

t'*if you don*t at first succeed, try, try again/' As a matter of fa6t 
the whole annealing process depends upon the heat treatment the 
castings are subje<5ted to, and not upon the packing or atmos- 
pheres introduced. With castings of the proper composition and 
with the right degree of heat applied, the packing or lack of pack- 
ing material is not essential, as it is just as easy to anneal in fire- 
clay as it is in * 'scale'*. 



I 



LIMITATION OF OUTPUT. 

T/fe Iu?Hfi{iry\ The recent deliberations ol the National Found- 
ers* Association are reviewed by Mr, Jas, A, Murphy, who dweljs 
specially U[)on the restriction of output pra<^tised by the molders' 
unions. Whatever may be the method used, the interference of 
one man with another regarding the amount of work he puts up is 
intolerable and forms the most serious complaint of the founder to* 
day. Good wages and the best of working conditions we all want 
to see» but the unwarranted intrusion into the rights of others must 
be stopped, Molders are becoming more liberal in their views re- 
garding the outputjbut the floating element holds fast to the old and 
unjust custom. Mr. Murphy asks that the local unions be made to 
embody in their charter a clause forbidding any interference with 
the day*s output* on penalty of its forfeiture. He cites an example 
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of restfi«5^bnof work such as we all have gofre throug'h, and git^s 
his method of overcominjf the partJcular diflftaifties. The minimum 
wage rate also comes in for heavy scorin|^, and deserveclly 50. Mr. 
Murphy holding that 90 per cent, of the ordinary molders are noi 
worth their shop room on first-class work, and ih€se are the men 
who sputter most about "union principles.*' Many a moldcr iij 
worth twice the minimum rate, and many more only half of it, whifal 
many foundries are watching every chance to take advantage of the 
men employed, on technicalities, so also are many men doing this 
with their employers. The golden rule is just as good in the foun* 
dry as elsewhere. 



STEEL FOUNDRIES IN THE a S. AND CANADA, 

The Irtm Trade Rei^ieio^ February 26, gives a list of allthe steel 
foundries in this country, from which the following may be noted., 
There are 85 plants in operation, or nearly as many as in the **malj 
leable'* business, the output of castings being considerably less, 
a little over 500,000 tons per annum. 57 foundries are using the 
open hearth method, ir the Bessemer, and 10 the crucible, 7 
foundries make steel castings by other special processes wliich it 
would be interesting to know as a bit of metallurgical news. Six 
Other steel foundries are projected. 



RATING PRESSURE BLOWERS. 

The Inm Trade Revma^ March 5, gives the paper of Mr. G. C. 
Hicks, Jr. , on the above subject, which was recently read before 
the Pittsburg Foundr)^men*s Association, After giving some inter- 
esting history in relation to the original conception of ihe idea and 
its application to the melting of iron, Mr, Hicks describes the blow* 
er in detail The impellers arc not run in actual contact, but have 
a clearance of less than 1-64'', This clearance is afterward taken 
up with a grease which makes a tighter joint, the actual loss of air 
being between 6 per cent, and 10 per cent. As the friction is prac* 
tically a constant quantity the loss of work through it becomes 
snialler as the pressure increases, hence it is more economical to use 




a bloi^^er at high pressure than a fan. This point of economy lies 
between 7 and 9 ounces. Mr. Hicks now enlarges on the advant- 
age of a vibratory blast pressure tn help otherwise disadvantageous 
piping requrremenls. The total efficiency of the rotary pressure 
blower installation is 73 to 75 per cent. Where a very high pres- 
sure is used, as in smelting works, 90 per cent, efficiency is often 
met with, and only 7 per cent, air lost. Mr Hicks finally advises 
ample blower capacity for the cupola and ample poM^er for the 
blower. 



SPECIFICATIONS FOR COKE, IRON AND SAND. 

Enginreriftg Magazim^ March, 1903. After some general re- 
marks on the advantages of buying by specificatioHi Mr. Robert 
Buchanan takes up the purchase of pig iron and shows that he still 
has some of the old fracture methods clinging to him. Perhaps this 
md,y account for the rather unfavorable results our American foun- 
drynten have had with their recent purchases of pig iron from Eng- 
land, while those from Germany, where the correct composition 
was available, were perfectly satisfactory, Mr. Buchanan, howev- 
er is desirous of having analyses accompanying offers of iron, and 
we hope he will succeed in getting the American method of buying 
pig iron adopted over there too, for the benefit of the foundry in- 
dustry. It took us long enough over here to arrive at this point. 
The sand allowance of 28 tt>s- per ton seems 10 cut some- 
what of a figure over in England 1 its allowance or refusal ha\^ng a 
direct bearing on the sale. Scrap and coke specifications are next 
taken up, and we are envious to note that England can specify low 
sulphur coke, while over here we must take what we can get at 
present, Fluxes^ refractories, facing, etc., are finally taken up; the 
special brands discussed being local, would not affect us over here, 
especially as we rather prefer to buy our supplies in theise tines di- 
rect from the best makers* 
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MOLDING BY HAND AND MACHINE. 
Engineering Magazine^ February. Mr, R, Buchanan continues 
his articles on foundry managemetit in the new century. These 
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articles recapitulate the methods we are well acquainted with and 
need therefore to be but briefly reviewed* Under molding by hand 
we have the * ^bedding in' ' process, which is more expensive but 
saves flasks. Where flasks are used they should be as much as 
possible of an interchangeable nature, so that the supply of sides^ 
ends» plns» etc*, may be limited in sizes, A number of illustrations 
are given showing a very good interchangeable flask. Further in- 
formation is given on small iron flasks. We, over here, prefer the 
snap flask for '* repeat** work, and Mr, Buchanan says that the use 
of this method is not too prevalent in England, and should be 
studied by English foundry men. He therefore goes into the ques- 
tion at length. Hand presses, or, as we call them, ''squeezers/' 
come in for some explanation next* Then methods for grinding 
* 'lacing** are discussed, we, over here, preferring to buy this ma- 
terial from reliable makers. The mixing of facing and molding 
sands seems to be done over in England as it is here. 



RECOVERING IRON FROM CINDERS, 

The FouHihy, April. Mr. W, J. Keep describes his method of 
recovering the shot and iron from the cupola dump. We give it in 
his own words : 

** After the blast has been shut off and all of the melted iron 
has been drained from the cupola, make a dam on the floor in front 
of the cupola spout, about 4 inches high, enclosing a semi- circular 
space having a radius of about 4 feet. Let the melter lay a tapping 
bar across the spout and have three or four laborers, with a piece 
of old i;^-inch shafting about 8 feet long, ram in the breast If the 
bottom and spout have been made right there will be no melted 
iron in the cupola, but run the ram back and forth to allow all to 
drain out All of the liquid slag in the cupola will run into the en- 
closed space underneath the cupola spout and if there is any iron 
among this it will run through the slag and lie on the floor in the 
form of a slab which can be picked up the next morning. When 
the cupola has been emptied of all slag and iron, drop the bottom, 
I like to draw the refuse out from underneath the cupola, turning it 
over and cooling it down with water, 

**The next morning, there being no slag in the dump^ the coke 



can be readily picked out and returned to the chaj^ing platform, to 
be used as the tnelter chooses » as it has been weighed once and 
charged to the melting of the previous day. The pieces of the cu- 
pola sand bottom are thrown to one side and all the iron that can 
be seen is picked up, A31 iron taken from the cupola dump, the 
pig bed or from the gangway, which is not bad castings, is weigh- 
ed up and charged as remelt or home scrap. All remaining small 
pieces of coke, iron or slag are shoveled up from the bottom and 
from all parts of the foundry and placed in boxes on the cupola 
platform. This m eludes skulls from the ladles which contain more 
or less iron. 

* * When the last charge of iron has been placed in the cupola 
and the heat is near enough to the end to show that there will be no 
shortage of iron, throw into the cupola any shot iron that may be 
left over and all the refuse previously mentioned The iron and 
slag will all be melted at once and the small bits of coke will hold 
the blast down and insure hot iron, 

"All the finest shot iron is in this way saved, as well as all coke 
in the form of small pieceS, and nothing is lost. There is no in- 
creased expense of handling, since the absence of slag gives less 
work in picking over the cupola dump; all the necessary labor con- 
ne^fted with the cinder mill as well as the power to run it and gen- 
eral wear and tear is avoided. I have never used a magnetic sepa- 
rator; but 1 understand that after the cinders have been crushed 
they are run over a four or six- mesh screen to remove the sand and 
fine material before this reaches the magnetized portion of the ma- 
chine. It h the fine particles that would pass through this screen^ 
as well as all the balance^ that my method will save.** 



GATES AND SPRUES- 

T/if /ran TratU Rci^ieiv^ February 5* Mr. D. B, Fuller recent- 
ly read a paper before the Pittsburg Foundry men's Association on 
proper methods of gating up. The first thing done in the foundry 
when a pattern comes in is to determine how to gate it up, and Mr, 
Fuller gives several examples how not to do it, as well as the meth- 
ods which give the best results. Here are a few illustrations : 

* *1 have in mind a pattern for a coping used to cap off a stone 




walL This pattern was shaped like the side and top or roof of a 
waJ)*tenL It was not feasable to force all the iron torn the bottom 
gate, the casting being very light, and from its ^hape the cause* 
quent strain upon the mold was very gr^at, to say nothing of the 
difficulty of running when thus gated. At the first line of parting, 
or at the bottom of the roof slope, was a sharp beading of sand run- 
ning the full length of the pattern, which made this undesirable as a 
place of gatingi as the iron striking this beading caused washing or 
cutting awayof the sand* Along the highest point, or as I w^ght 
^y for illustration* the peak of the roof, were cast in a row of 
wraught iron spikes in such a manner as to prevent the placing of 
' 'pop gates, ' ' or top pouring gates. The mold was made in three 
parts, the cope line being about 4 inches below iJie highest point of 
pattern, on this pardng the gate was cut* 

* *The casting being poured double, a runner was cut the ftiU 
lengthen either sideband about 6 inches back from the pattern, 
sprues were cut from these runners to the casting, about 3 inches 
apart. Now what 1 wish to illustrate is this : The molder cut the 
sprues deeper^at the back, or where the iron was to leave the nm- 
ner, than where they connected with the casting, thereby causing 
the metal to choke at the point where the mold was least able to re- 
sist the pressure, for owing to the shape of the pattern, there was 
very little support underneath the gale. When the mold was pour- 
ed the pressure coming upon this weak point, caused the breaking 
down of the gate and loss of the casting. This trouble was entirely 
obviated by reversing the shape of the sprues, cutting them smaller 
at the back, gradually widening and deepening towards tlie casting, 
with a slight dove- tail at the finish, this*keeping the pressure back 
in the runner and allowing a free and yet gentle flow of iron to enter 
the mold. No further trouble was experienced from gates breaking 
down . 

*'As another example, take what is known as the end bracket 
for brushlesfi motors. It is a circular casting 6 feet outside diame- 
ter, having heavy hubs in the ceoter, in which are the bearings for 
the armature shaft. Around the outer rim are bosses, where the 
bracket is bolted to the field casting, while the part between the rim 
and hub is principally composed of light checker work or grating, 
so made for the purpose of ventilation. In gating this upon the 
rim I the iron must flow first down and inward to the center; and 




while the heavy hub is filling, the meial is slowly moving upward 
and outward amongst the grating. Thus cold seams are formed. 
But if what IS known as horn gates are used, reaching from outside 
ihc circumference of the pattern underneath to the hub, thus (riling 
the heavy center firsts the balance of the mold is filled rapidly and 
cold seams avoided. 

'*Many and various forms of gates are used in the foundry, 
each %vith its specific use — the flat gate, the horn gate, the skim- 
ming gate, etc. As to the skimming gate, the old lashioned No. 6, 
when properly used, is reliable. In using this the sprue should be 
cut at such an angle that the iron, in the swirling motion , will pass 
the sprue, carrying the dirt and dross with it, and lifting it up into 
the head placed to receive it. This represents the principle used in 
casting rolls, where the gates are so placed as to cause the iron to 
form a whirlpool in the mDld, thus carrying the dross to the center, 
and allowing it to rise up in the sinking head on top of the mold. 

** Another excellent form is the tea*pot gale, where the metal 
must find its way down through the basin of the gale and thence up- 
ward through the spoui to the sprue, allowing the dirt to remain in 
the lop of the reservoir. The uses of the horn gate are manifold, 
but one example will suffice, that of the armature bushing. It is 
not good practice to pour this from the top, owing to the sharp 
bed of sand on which the iron would beats this causing it to cut or 
wash away; but by filling the mold from the rim witli the aid of the 
horn gate this is prevented. 



EMPLOYER AND EMPLOYEE. 

T/t^ Ir&n Ag€^ March 19, Mr. W, H* Pfahler, the iather of 

'the movemenf to bring foundry men and mold ers together, writes 

interestingly in the Bulltrtin of the National Trade Association on 

the question of conference and conciliation in labor matters. We 

append his conclusions, as well thought out : 

I, That labor organizations are the natural result of a great 
movement in the business world which is replacing cosUy competi- 
tion with profitable co-operation, and are formed primarily for the 
protection ot their menibers, upon the theory that collective bar- 
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gaining for the sale of their labor is more profitable than individual 
contract. 

2 . The accomplishment of their object requires labor organi- 
zations to secure the membership of the largest number of persons 
employed in any kindred trade, and (because voluntary advance- 
ment of wages rarely or never occurs) to demand a change in wages 
and betterment of conditions whenever it appears that the need for 
their labor is in excess of the supply, and therefore warrants such 
demand. Labor organizations are necessary also to resist collect- 
ively any movement on the part of the employer which would result 
in injury to the workingman. 

3. Whenever labor organizations by reason of false leaders 
have made unfair demands or established conditions which were un- 
fair to the employer, it has been because of the use of collective 
force against the individual employer, and this has been defeated 
whenever the employers have organized similar associations for 
their own defense. 

4. That strikes for advancement in wages and improvement 
of condition — occurring, as they do, during a period of prosperity — 
usually succeed, while strikes for recognition of the union, usurpa- 
ation of the rights of the employer or against the reduction of wag- 
es almost invariably fail in their purpose. 



FOUNDRY RIGS- 

The Foundry, April. The subje6l of rigs as a fador in the foun- 
dry is handled by Dr. Edward Kirk in an able article. Patterns 
are taken up first and metal ones are called for wherever possible, 
as preferable. They should be properly drafted to mold to the best 
advantage. Flasks should not be too large, just large enough be- 
ing right. An excess of space to fill up with sand means time, and 
therefore money uselessly expended. Where there are proper 
foundry rigs in existence for handling flasks, etc., work may be 
done to such advantage that the loss of one shop means the profit 
of another. Dr. Kirk gives several instances of this, which show 
that good rigs are a paying investment. As a general proposition, 
special rigs pay, for if they are not provided the work must be done 
with higher priced men, and it takes more time in addition. So 
far as the pattern is concerned even relatively small orders should 
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allow them to be placed on the follow board — the time otherwise 
spent in making the partings soon paying for this. Dr. Kirk sug- 
gests the placing of a rig-foreman in large foundries as a paying 
proposition. He further advises that the molders who get up good 
rigs should be compensated for their ideas asi an encouragement for 
turning out more work in a given time than w ould otheni^ise be the 
case* 



THE MALLEABLE INDUSTRY OF AMERICA- 
The Iron lYmit Miview^ April 2, goes into statistics in connec- 
tion with the malleable business, giving the plants of the United 
States and Canada, together with the tonnage equipped for, and 
also the plants proje<3ed. From the list we find that Illinois heads 
the list with 20 plants ^ Pennsylvania, Ohio, and New York following 
in the order named. There are 123 works, and the daily capacity 
is 3,052 tons, but this is not the output. While these capacities 
mean an annual output of some 900,000 tons, the a6lual amount w^ill 
probably not exceed 750,000 tons, whicli in itself is enormous, as 
the combined output of the rest of the world is probably not over 
50,000 tons per annum. 



CUPOLA PRACTICE. 

Eftginerriftg Afagazine^ April. Mn Robert Buchanan contin- 
ues his able articles on foundry management in the new century. 
The Cupola forms the subject of his present article. The tuyere 
arrangement will depend largely upon the class of castings to be 
made. With light castings they must be low, but the slag must be 
readily removable. For heavy work the tuyeres should be high 
enough up to allow plenty of iron to colle<5t before tapping. The 
English method of using the fore*hearth is commended by Mr. 
Buchanan where the best mixing eifeS is desired. He admits^ 
however, that there is a loss of econon>y where this is done. Over 
here we prefer to mix the charges properly in the first place and do 
the rest in a good large bull-ladle* In Great Britain they seem to 
use the solid bottom cujx^la universally, while here we seldom see 
this system. Mn Buchanan recommends our system as the most 
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advantageous in the long run. On cupola linings we have still 
much to learn, the basic lining being worthless to us, but the acid, 
or fire brick lining leaving much to be desired also. The 
question of mixing by analysis now is discussed, Mr. Buchanan 
giving the limits of the elements for various classes of work . Good 
hot iron is a desideratum as it leaves the slag very hot also and this 
takes up much of the sulphur of the coke, which means compara- 
tively better castings. Double rows of tuyeres are recommended, 
and properly so. A few points relative to lighting up the cupola 
follow . The fellacy of using high silicon irons with heavy propor- 
tions of scrap is ^one into, the carbon being so reduced that exces- 
sive contraction results. Prof. Turner's discovery of the a<5lion of 
silicon on the carbon present is then commented upon, for this is or 
should be universally known to be the real starting point of the 
wonderful improvement of the foundry industry, so far as the ma- 
terial is concerned. The use of steel in the mixtures gets a few 
words ol explanation, and then fluxes are taken up. Limestone 
naturally forms the standard flux; fluor spar has so far not been able 
to replace it. Really the only special advantage of account with 
this material is the remarkable fluidity given the slag. The melting 
loss is naturally a fundion of the scrap used. Then also the blast 
has much to do with it. It is a good thing to look into the slag for 
undue amounts of oxide of iron, as this shows up the working of the 
cupola. If the quantity exceeds I o per cent, there is something 
wrong with the process. Overhead and track ladles are next dis- 
cussed for the conveying of iron, and Mr. Buchanan finally depre- 
cates the recovery of shot iron. If the recent figures of Mr. Put- 
nam are of any value, there is at least a question for study in this. 



EMPLOYERS' ASSOQATIONS- 

The Iron Age^ April 9, in an editorial comments upon the 
recent growth of Employer's Associations. The movement was slow 
in getting under way, but the conditions in the labor market neces- 
sitates this a6lion more and more. The systematic aggression of 
organized labor, which, though embracing only a small part of labor 
in general, yet assumes to be its sole representative every where, owes 
its strength to excellent organization and amalgamation of inter- 



ests. This is now so serious that, the government beinj^ unable to 
deal with it, capital is commencing to take a hand in the matter to 
save itself and the people at large from untold tyranny. This move* 
ment is proceeding on two lines. One is the formation of Associa* 
tions representing one trade or line ot trade onlvi such as the Na* 
tional Founder's AssDciation, which originated in our own body* 
The other way is in the direclion of bringing together the employ- 
ers of a given city or locility, such as Cincinnati, Dayton, Chicago, 
etc. Dayton is a conspicuous example of what can be done in a 
union ridden town. While formerly at the point of industrial ruin, 
the employers' association, after a sharp conflitt, has destroyed this 
influence and Americanism rules today, and not trade unionism. 
In conclusion, attention is called to the facl that now is the time for 
closer union of employers for the purpose of resisting the encroach- 
ments of organized labon 



MOLDING SAND. 

The inm IhuJt /^tiwi\ April i6, Mr. F, E. Gordon read a 
pajier before the Pittsburg Foundry men's Association on the above 
subject, on April 6i[l Albany and Jersey sand has always enjoyed 
the confidence of fuundrymen, whenever selected by experienced 
men. About 90O1O00 tons are shipped llrom the Albany district 
annually, which goes to show that much sand sold in the last 50 
years, as coming from there, the vein being but 2 feet thick at best^ 
must have been spurious. The next territory in age and reputa- 
tion is that of Conneaut and Kingsville. Next comes the Sandusky 
territory, the sand from which is not so reliable as it is not handled 
systematically. The Pittsburg markets take much of the Zanesvillc 
sands as this seems to answer peculiarly welt for heavy w^ork* Mr* 
Gordon rightly holds that great care should be exercised in the se- 
lection of the sand as no factor costs so little yet has so far reaching 

Ccffect as this, 5 cents more spent in sand is often more potent than 
ti.oo extra on the pig Iron* The time spent by the laborer in mix- 
ing the sand, the size of the scrap heap, the appearance of die 
castings; all these factors combined, should be lookeil into when 

^studying the sand question. Mr. Gordon concludes with this : 

**The man who places his order early in the season for ship- 
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ment at regular intervals, as his wants may require, and counts on 
getting his winter*s supply during July, August and September,and 
from that time on until the end of the season, and replaces, until the 
season closes, such as maybe consumed, can afford to pay lo per 
cent, for the money used and will be the sand maa's best friend.'* 



FOUNDRY ACCX)UNTINa 

The Iron Age, April i6. A very able paper on Foundry Ac- 
counting and method of estimating costs of casting was read by Mr. 
O. C. Barrows, a trained accountant, before the New England 
Foundrymen's Association on April 8th. The article has a num- 
ber of tables and etchings of forms used and the interested reader 
will do well to study the article itself to get the value it contains. 
One point, however, is added in the concluding remarks of Mr. 
Barrows, and is given herewith. **If some such basis of estimating 
and keeping cost in neighboring foundries were in vogue in all, 
might there not be better results, prices better regulated, less fric- 
tion between customer and seller? In every case the foundryman 
would feel that he was meeting fair competition, and that his success 
would demand the best facilities, best apparatus, best help, modern 
appliances, and close attention to details, while the figures kept and 
snown as indicated would prove and confirm from week to week 
the results of his efforts. * ' 

That is why we should like to see a section for Foundry Ac- 
countants established in our Association. With proper standard 
methods we might do away with many unnecessary losses in our 
business. 



THE GRADING OF PIG IRON. 

Engineering Magazine, April. In an editorial the above subject is 
taken up as a very timely one. To quote from the article, **The ques- 
tion of the strength and suitability of materials of engineering con- 
struction is being studied more and more, and the present tendency 
is to carry the practical investigation of materials back several stages 
beyond the state in which they enter into the completed structure. 
Thus the properties of the group of materials known under the gen- 
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eric name of steel have been traced back to the constituenis of the 
pig iron, the furnace linings, the materials added in the converter or 
open -hearth forn^ice, the heat treatment, and other elements in its 
• preparation and manufacture. In like manner the nature of cast* 
iron products is held to be largely dependent upon the character of 
the pig iron fed into the cupola, and this again upon the character 
of the orct flux, and fuel delivered to the blast furnace. It has well 
been said that the raw material of one industry is the finished pro- 
jduct of the other, and thus no product is entitled to be called raw 
from the moment that the hand of man has been laid upon it to ap- 
ply it to any useful purpose* 

**The extensive use of cast iron in all departments of engineer- 
ing work renders it especially importtint that definite results should 
be attained within reasonable limits concerning the strength and 
character of the products of the foundry cupola, and hence the ne- 
cessity of grading the pig Iron which brms the principal supply of 
material for the cupola has long bi*en apjjreciated. The old meth- 
od, that of grading pig iron by fracture, has been found unreliable, 
since the appearance of the fra^^'tured end of the pig is now known 
to be dependant upon the rate of cooling and other considerations 
besides quality and composition, and hence various methods have 
been suggested to permit a more accurate knowledge to be ob- 
tained." 

This is quite to the point, and shows our foundrymen how the 
users of castings feel on the subject. The article now goes into the 
two recent papers on the.subjet^t written by your Secretary, quot- 
ing the salient points and calling attention to the present state of 
the matter^ as one which should be supplemented by further study 
for the benefit of ihe industries of the country. 



COLORING BRASS BLACK. 

The Inm Agt^ April t6. The beautiful black finish now pro- 
duced on brass is a rather ditftculi tint to obtain, and this seems 
Btrange as brass left in the open gradually acquires a black tint from 
'simple oxidation. An article in the Mriai Industry goes into the 
matter at length, and it is said that tiie best method in use today is 
the iin.nersian in a solution of carbonate of copper In ammonia. 
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The carbonate of copper is best bought in a plastic state, though 
directions are given to make it from the sulphate if desired. One 
pound of the plastic copper dissolved in two gallons of ammonia 
gives the required strength. First boil the brass in a strong potash 
solution to remove all grease, then immerse in the copper solution 
which has been previously heated up to 150** to 175° F., between 
which temperatures it works best. Leave in the solution until the 
required tint is obtained. Now rinse and dry in sawdust. The 
finish of the brass before tinting has an effect upon the final appear- 
ance. The red metals give the best results, the predominance of 
copper assisting in this. Where very yellow brasses are used it 
often pays to electroplate them with copper first. 

THE STATE AS A PIPE FOUNDER* 

The Ironmonger^ April 11, in an editorial describes the situation 
in Australia where the government owns a large pipe foundry. Re- 
cently a large contract for cast iron pipe was to be given out for 
public improvement and the government bid in competition with 
those of a number of importers was so low that considerable com- 
ment was created. The Manager, however, claimed that his esti- 
mates were correct, and the contraft was given the State. It goes to 
show that it is cheaper to import pig iron and fuel into Australia, 
.than to import the pipe, and perhaps this will hold good in the 
future in other foreign markets. 
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